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^cnl 'fltes, nsif«l5s cfVnn 

niff's ^Kh[¥ c¥fl¥ 
a'si fncs stijf ntnvtl® entv 

«ft^ n^artfs's ¥sc^ cn nse v? sftstis 
ntftw cn^ «iss| setaf »sr® nsu^f 






^ ipr l «t3Ttll1^¥ c?f?? JTt»l- 

*11^ ^t«F w«f^ 


n\i I f^5t5 VSC5 ^f^fBi 

^•ra «a'a cf'sai «tC9t«^5rl ^f*ii 
a^ai ats, ftR'Bf’TC'® <d^ *l^iif^ 




C<ffV af^, '»f^ =ftt5?-''il^^ 

^a% at'sai i ’jR^a 
ci»irt 5<Fca COT ♦f^r»!5T *i^t*i^caf, 
atca aJTf^ti^f, ^-^ta attaa 
at aticta acai ftca ^tc^ ^ta 
catita, '®tana RRc’a fara 
aat=attatca, ctat^r car¥ ^lata^R^a 
catftt I 

aatafH 'tf^atiaa tRatct 
4 ^'fjf R’aa I ^Jtcttcti->- 
ttvttja cnVaca ftn ata at?{caa acaa 
aat^Hcar's area i REa atf^a 
aaWt5t5\, ttai ata^a <2iR«i, c^Wat 
« ?:>rtaPf^«ta =t^a caa^ ^Ha 
¥cacaa, ^fai ca taaf Rtat^a 
R*in m\ asfaita atai -"il^aRr^ acaa, ct 
faaa cata ca? i 

aRata ca, ca^ii ss fafac? 
( 3Taa atRf fai)—C3rtfa®ta 

fet^ta^at cat cacafer® ^ts# 
arf?t<-« acat?a ^ffa'^fa cataaca a’Sfa 
an I ?atn ft- Ijtcat®", I^Rra 
<«■ ttaata^aa^ ^a®tfi^. ^a^—Rsa 
wa fan «,»•• Sa '^wcaa 'af^ata 

%a ^^•ataat c%x^ i 


^ta ewe^a can faisa m '«a ^ftrft^ta 
Rtf! ai^fa ct caa ^rtatet §inti 
®ta*ra afaa Rea ^a ^n a|c<gaaraj? 
act ett ff?a ^aalia i 

®it9^ta*f eta ^ata tnr tear -araa 
t^teaa 5ca?j5 act ti® ett i ana 
Rfac?a anj^ ft^a t^tna aea?j5« «aaR 
ata act te? ett \ <aata tftna 
aca?i5ca ttRaAFa qtfan ''ajtctteti-^'ta 
f attet atta aai arti i 
ctea ®ta laa am >o ctra >*^'«» 
aRcta acaj i ta tea® taa attm at® 

RR? I 

tija ttaa taa—aatattFtlfai 
tRaaai a® ®ta^a taa atf® 

RRc? '^^a t^tna ata? ata ttna 
Rta ^ttaa tt arRfafe an fantaai 
^®^a t^fttaa atat?a at«r eta, ®t? ct?j 
^ttat caca ttt TO etti tjtcttm- 
a^ta allt eatt ft? Btm 

ttna fatal ®ta a^tattstJlna ttan 
att^ ?tw «ita ’^ara i 

?tn atata ttt «fta a* aRrta atit 
fca fnia 'jRatca eaaal5 mi ett, wR^ 
alia afa aatattatafai tihttai 





f¥lO ?rCT cfefjjfsftsr <4^ 

5T^;s, 

<(5« *itl5, »r^ 

••• c^t»r-5*ii ^ ’is? c»^ni 

^Cl=f fs^tf ^^<5?^? 

^itt^r c^cn-^t^i I 5itf%=T 

n<f^ cm^u 

»fts*i ^ca ^acij I 

al^a '»ii‘a'« uq^lS c?«fl 

c»f»i—af% *i^®*ft»it3 'eatca frr^ra c^ta 
^ atcsf—c>f ( 

*<^tc=f ‘flaffei f^aa ^caa a^al waatfa i 
5*>^ *}?tvHatTifa <«i?rntr"f nj^afUi 
afl's aija ^faa»i atatw, c>r 
wa ^ca feka i ^tata ca fra^^ 

atvca ftata acax, fa^^l mw^ 
aw atrai fa*i^a ^a'^tafa w 

aja^l 5aai acaw. ak^ wtc*fti»ii->» ^ta 
a^fa «fta ?-ata a^ca 
\aca5 atc^i »aa vc»i ’tata^tra 

af?w ntca I 

aatsatiata fa^»f nca ttcaa f?t¥ ‘afsfca 
5»»W11 ‘jfa^a atait^awa faa*£ai 
w'® ^la ^ta apai: a^ac^ 

»itat»!i, caaa nta 'shta aaa ’ff^a 
’rf®W’f ai^a^i: ^ra ^tra i *aafa a^w ^aa^ 
naa ata^ Ofca atf^a awi ca^ artaata, 
cattca *rf^a^ ^a^ Stcaa aata ^w 
caif»caw ^aa ^aa »,••,••« at^a, 
aitaitacaw «rta «•,••• atl»!i ^aana 
cawl^twa fetw aat^taatcaa 

af^wa artata apa-r: at^w akfcai i 
•al'wtwww aara ww a«wa a^^fan 
ta# ma \w tot atfwa aiwl fkaa 


t aai a^, ia n^an 

«to I ^aa ^a af^can a%ta 
«,i** at^at faata, ^a^a w atf« 
51^ >t faf^^ ffc^ ara^^ atto 
^jtcntwta nf^taa ^faw ca'«ai ^c»ii. 
aw Fir-firaf^ai aF’F’ta awl 
^^Tatata, 1^5 c^w vs4> at^«t 

n^ai I 'ata'8 ^-ata acaiJ aa'na 

fitata ata ca«ai awl i 'saa ^ta 
ac»ii «rta i • atl«t i 

to ^aata c*fa atcsil •aaiJi '®a*®a 
wt caai to i «(Ttcatc»n-v*-'i}a aait-Q 
ato»i at aataHata cac’F sjata af®^«i 
ai toa c^^itra fato ^ar^ to caai 
w<i, ’T^caWatat ca:a «ff%wa 
caa 5pca ca«ai a«a ac*? al i m's 
ai afta fato at® c’fw aaratal saafr^ 
^anta caw atarai ca «taara aa^a 
'arfaat^ i aast afaaaafiS^ atasta aca 
atata ^aa?a i ^aa §ata ? 

ifll «a»®a a^ata at«r ac«r at^ca 
ca'sai awl at^^ca—'jfaata faaaa cacar i 
caataata a^^ai atr«fa awa aH^- 
toa ataca i <a| aa^ta aatata fa ac« 
atca, ^1 «ftac« Fticaa atfaa aRscaa 
atca I acaa cacat'sa acail a1^a watafe 
Fta caa sfcaa 'airatca aatatasttoa 
aka I to ca^ toaa® aaatf^to 
aia fac® acacai fafai? aaa's atawi 
ai I fa atfaa^ ^aa®i! 

^a*nf®ata atc«, ear «ratoa aaa 
akaa ata «raca ataata toaa %kat# 
4rta to aai > to 

•ato to 5kaa cmU acaT «kaa 
awai tona ^rai aaa ^kaa '•to, 
aca catnkaw ajaata at«rtwa 






^^5T tfrw? c^»?lf8 35^1 
C<lt¥ UfhV SfTf C5f*? I ?C*11 'it^liwil 

'®lf«^f3^ I ‘«3F«11 Jj'^C913T 

?f! jj^tftn^tci? «r5fl?r si?* 

f^K fifatsfsi 

’Jlf® ftCW?f yBptd 'SlMl 

sit® STtasirsi nt^tc^isi—-sitsial 
'^3’^? CJlCS? «*-8. -f^ ^C3 anff I «tt3 8" 
fsif^? «r®t^ts ^3 ®tCSf3 <^<*1^ 

'«13’SU*I3 C*tC3 

c^iar ^sircsf^ 3r? 3a 1 

®r?C¥ sit^^sTt3 »!» (:?«fl®, '51®T^ 

b1tsf3 C««lt3 Sfa 
'St3i si^t'f ti“t c^m 1 

a<sfi:® ®tai ciia c’twsr stm sf^ sif^csis 

siC3T I 5t»fC^ ^f3'« s^a 

CSf^asi I 

ttaa 'sitmf’ifaa f«®r3 3^ 3 '? 
*tNC33 C*fC3 #13! C®1 f3’3C3 J^®3t3i I 
5tc*f3 ^sf3 c^a #t3i '^it^ic^f 

^t’lr^tai I 

til^^pr yft33t3 I?l«.3st3 ^k^3— 

'«lt33l 1^3? c^t^tC^, ’5it33l ®t3 ^11:3 I 

«lt33l ®f3 fe«1C3 tSW I C^^ 

yqt3i3ti:3 'B(t3tCSf3 sitsia ( 

3t>tii:3P^3 ^3^15 3^ I 

( ) sitin V'^3 3?W“t6fft 5r!:«t3 -ft3J 

sfHaa (Sea of Cranquility) C33}C3 'bi3®3*1 
3f3C3ST 3r?T f^3 ^15 

'»l3f^® I 

fejtt*Pt 3 >' W»i 5 r—®g sjaj «itii“ 

nttn Ftf3waf i?tr3i 3^3a 3 ® 3 ^ nHr«3 

i 


®C3 si?t3fHstft3l Sft^tC’lST a, '* 33 - 

®3a3 r^-^ffS'? <^t^ntfB C3-f ^^^v^ I 

«lt3« f3t,<F '.<135^ 

'9ft3’ft3 cf^i c’f^T' ^sT^’ir nNa® 

*tr® «rti:¥ 1 

®t^ C?t'3 3'?lCf^3—'6^ 

nt3i33 f3a '«if3ri:tf3 cpcta 

(c^’fSTi'a®) 5tt5t,C'®*l^=r ^’tnhl3fei sa 

csfinr® ntfa 1 

^ ^*(3 ftfn 

c^csif ’Ttata a^ca cn^r^i^ f^«f3 

331^313—^1, 1'®331 C0K3 «» 

^t3?n 3tf3 «1c^- 'J^tcf, ; 

3^t3t3BNlal 3Sjt3« ^f3tC313 C3, 

3t3t33®tC3 3t3t5?l ^ta i|33 ^333 

3^ #!31 C3(:3cf31 ■■s^r»ii?i:33 ff3tal 

Santa 3t3l, '«if3 ®3}$i 3-kinj i "«rta 

*ft3i:33 5lNf33 «Jt3| 3®, 3Jt3 

i “ • f 

^^asfa fa^n 3T33 ®^i5 

( Ifl'^ <«I3?. 33" 3f3 ) 3"3t^' ^itcspt-fi'' 

^«)C913—53 SU'^I ‘53* I 

'?sft3 ^-nl3 cnt3 PC? ftfcsf 

®C3a I 

STta^t^ 351C?ii{-331513 3^31 31 

fat® ^tfa, ®i ?t?ii 5^ C3, 5fi; ?;wi <53t5 
'!9Sft3t 3^, 1^3? C3f^ic3i 3i isntfac^Nfa 
C3 C3t3 >53!5 «S3f£31 ^sYa 3® i 

f^^3 3t3 “3f3®*3t C"!n Il5t^t»!5t?t31 
stm C®»lta ^C53(iJ,?scent stajje) 
^ta f3C«?ai 5C3 5t«i3 '^ncaa 
(Ascent stajj^-) I 3?ta3, ^fanjC® 
3^t3t“t^ta^3l >5^ C3C3 

^ 3?t3fH3fH #d ‘»lt3r33 1 f^Fl 







* 1*11 »it*itir 'fi^^ ms cf 11 f?»i TTvi 
nj’i I ?iiK tfc*ri c^sitfe «r5® cun 
\iint? cic^ ifirni i 

ntinfjj Til ««l. <«i?i 

^rcni c^cflf n?Cl i ntic? 

fnci ntntntfn ^ti f?cni i 

ntcnl ic*f%q*f, 

I i\ci5[cn ^ifnci fnci 
citc®1i ^tsfta cit^fcifl nciT I5cn 
•ficnn I mw ncn c®ntl5 f^i ^ci cnn i 

^'fcni c«nt 5fT cnc¥ fif^sr 

isci «rti n^i ici n^t^tcn c^n 
ci^tcni, itKcii 5car nnKcni nn ^n*i *fc 5 
fin I 

•ijitci fe^slcit^cii ^1*3^ vci 

^ncii ^’pncn feci «jt*rc^ i?ci i cnitri 
fnci ^n n^t^tnitcni nc«r ^ci, 
n^il nit^tc-rl ^ci ^tcni ^^f*Ti i 
«iti •nms ^tcwi c’fti 

»!fe *fci fek^ ^ci, ffe4\ '*ir*r?-'ef?*F 
^n's 5nci ni i 

btc?t®^ cit^tn fencnn cntc« 
Cine'S nf^c's feci <flcnn fencii 
*fnncn i 'stini Stem c'sm «ititfl ^n 
n^tnHitcni *rcn ncni i ^fec^s 

cift^c^ci mtiti 5!jr-«rif^*i *Ficni i 

ff 1 <iife finn ifecni item 'sf^, ci'sti 
if^F^s stiffen I i!tc«f^ '^iSc's 
cift^c>5ci nnn '^titi 'nfnci sen <iicni, 
«ni| wtic« 

nticm I 'I'sn'ci nitt enn nffei fttifn 
cic^ =?tecni 1 

*<ifnc¥ c«ntfe «i]tc*ftcnti cici[ 'sti 
*itnt|5 ff^ci fic^l fetii ^«R ¥Ttinit'« 


n’ltfsni^ ^??«fncn ^ n^tiftnitcn 
Hn ««cnn—fifnci ^jtent®^ ■®tini 
ntintn i 

fei^ incm—nsife nfsife ! 
tfcii c'sni 'sti *Ftar fi’^'s^ci 
n"ni i^cicf r 'iic^ ^ti iffefecni 
ntnti fici ^ci ci^tc^Jti entn 'nl ^i 
sti I c*Fcari fici'-r 

c'sntfSci- ^tfnci ci^ii ^cni *i^tn?:csri 
^ten- ntlfeci ci'eii i 5 cni istitcni 
iTcif 'aii'8-i5tc«ii fi^tnci i 
si^H 'SflUC^ sitscii i^fc? ir«ii-'8it*Tti 

nen cn 'S-F 'nitf^s fen^ii ^ci nt^c®i \ 

«fTtcnrcni-*“'‘ii Fc^ '‘^t«i apW5 F»- 
«rifn*i ?ci Fcnc^n i fecfs, ftic^ 'nti^ 
'stn 'fci cini 'ill* ’arii'« ^enn i|fi 
cn'«ii I 

nil 'stn nil nfitcnn-’sitiii 

ml nci^ fetn i,tici n'Fcnn i ^tcni 
fin t5 ntjfn fncifi^n i '®it“n ^i\ 

fnciftn Cl. ttii cm nt’jcitcin i 
nittc? ¥ci fici ^tii wif 
«itcnfe feci n’^^enn ntsiMt^ii cnci 
fnenn i nil iff^r ntc'? itcatfefi 

nil 'iicni fetil 'stn «(tc^i i 'ntifecn 
fetil 'unn Ffcii ^fi ^nc's i 

«iffeitn cm. ‘inn ici ci^iiti ntnl i 
aRtn^ fin ici Fsr miti 
ni 'ai'si ^tifecn 1 fifnfe 88 c»ic^ 
ic^fe fefiin Ft fnci 'aijtcn tcnti nffecin nfeti 
v!>,4»F« enc^ 4*,v3t iticn c«f«n i^cnt i ‘Ai 
¥ cn rffiifc's cniiti nen nraii 
i^cni I 





n<.Mn~Ux'^ nw 'flt'f 

^tai m nn? «if«frtis limWf 

4fm ifflw I w c'«ic«p 

nf^nn a?H-i: 9iWC«i1 1 'sjjtntcat-s* 

^'l\jj'9?:8i?i c*|jj vflcn 

^t'lj ^tPsc^’t ^rtf^ac^i *i^f5 

;i8,i'b» sit^«ii ^r&Q nfsftc^n '«rtftf 

'^r’55'Qcei «fc^"f w 

'»i7tc''!tc«i;-i»c^' uqiii^^tc^ nRsiR^ 

B]t^i 

Rc^ I Ra 

tt'?1C<11 vs,... c^fSc^j®. w 
c«fR£si 4 ^AhsiT^i *i“^f 

I R '®i|s ! 

<Ji^»fc<i nrai ’ici^cal RRc^a stwi^ rt*f- 
^»l{El Ril1^ liias 'Sai ^FCff ^’^£3 

3lC3 ( 413 »lt^isi C3CT1 ) 

RR^ »l*IC3 (c>lfj|3l3, 'StsiR stfaj 

'.4l RRc^ ) >yfcnt51 

3'W4tR 4-lt« s<i^t>ll’TC33 4<F ?[RRl 
^15^13 RR(^ ‘SWI I >1^? W 
“11« R?I, -SIR '<^t3*tc-l C35lca3 «ltcsi1 I 
'il3 4t3 fl)it »iC3ll 

'Sfi^f^r m'^-] ^3R«i I c»i«tt*f 


C'?C3F (ilfis %Zh C’T'f ^t*r- 

SFtC^ I C^®t£3 ^ft^rtCSfl 

^CTI—Welcome back to earth, 

■lt« C'SC'f ^iiWI—Okay rescue take 
your time and take it easy...we’re 
right here and we want you to be 
good. 

4343 ^rf4jsc»l9 l>'f^31 ^C*l *1^1^14- 
5ta\3l C3f3t3 4t»|SI I ^ZW C^R- 
3F4j5tC3 W 1it£*r3 Rn 'S(f4l ^f*i1 R^cl? 

5?WC«? 1 '«t3v?l3 4*13 
^«isf 3tR[ 44ti:3tfel I 

43C6C3 £3t*{t’^f3 43^ 5I4l^^ 
«lf«3fW9 44*1 «l3jt3 «rr«f 431^1 HU 
vs{3^3W3 44 3<F*f *f?'?1 4"^'r 4V4 

?^C3C?I '8ir®4tifl3l ^4^, 4R1«81 443 
^:4l^Rf'®t4 '«ir443l4'l4 444irC4 

4tSC43 4 «?Rc 43 *^4 4f4 ?4t3 
4C4, '»i4T4 H9 «[4®3Cn3 4C4 

C^FTJl'a 4t4l C4^l Rs ^C3C1 

C4. 4.£4 ®tRC4^ 

w ^\m *ltfSC^41 C4C4I '«rt«4f4l^3 
4-^4 C4C43 41V4 ^4^3 C4^ 

^®R£43 fii^’fi I 





i CVfC-lfl ^f?vr- 

M. S. Tswetf nttftJ 

’I'rU’f^J ^([OJ I C^f’fC'S Cif^C^ 

cn?!, ^£« 

*11^43 ^91(9 3'<*rC'1s fsf^ 

«lf$3 ®>1-'4?f?; 3=i3- CBtCiS3 ’IC'IJ (RSI 

f>f£Sl^ Jr^‘1^1 «?!£3| ^C3 iit*l£W 

« ^513 »l£siji»t3 WS1 ^<33^ 


f^ri? c**fc3f '«{f% =i^'fi*f dz^ C33 
>33^ f3f«3 *l«fk^3 C3fC^ 

f^csi5f~C3=if J^31 »i'51 «1- 

C‘*(£3' *f*fK '«ri»lt'f1 ^Zi <13*1^1" 

fiial’sft-a 5151^ ^3= a^acsis? i 

Tswett <£1^ n'fKc'^ca^ 

3f33fa C3 'af 

*}3if® ^it3=f 3f£3St—C^T f*f-l 

^11 'srtf^^tt^a *{£3^ 



ABC ABC f«a ?!C3R ^3 

*13 4C3 .^3 ‘l£3]^(3 ^»rK^fsi '^£3 

af'iwtal 

j.fM^ Tswett- (iit <*ir«3 ?J>t3 


■SJt3tttf3C?31 I fa*’? i«W<a Dr, A. ], P. 
Martin 43't, Dr. R. L. Synge Tswctt- 
^aa 3i^ fww i 

'Bfla 'St£»f3 N3I ff£3 

3>fl3Jif3£vt3l, f3£-|i{ ^£3 f3£?l3*PFt3^ 

^lC33£»f31 gr1^TC«|51[ 






n%T^ — 

^ifi f 

Chromato|raphy 
"f*«f C'^tC’F I Cliroma-(flS 

Graphein-Jf? '•if C*i^1 ^1 'aft^l, 

(i):?Fca fjjarcia 

«fC«TC<P 

?Cfl ^t’S ^11 C<«(C<F IStC^fU C5it1 

'e 'Bitqt’ffi Sf?!! 

c^ «ltJi ^«ii >(^’f—<41 

itflil I 5^4^^ '»tt«it'fi 

'«!tC-^ I 

suta Dr. A. 

J. P, Martin Dr- R- L. M. Synge I 

^tflt Tswett-(<a Jf^ S^rfcsa Sfrj 

'©>t? 

f^n «ta 

£&£:«i 

c4tH ftiJitcna (»i£iT ^ai 

I »faif 

sftca ^'?ca ■•Tfce 5?t*iata >fNa 

nta 'Bit|c^ i liiata 

cvc^i fat-ia fentwtsf 

(^) ^ afpfcaf ^ca a^PTcara 

«>ta ^rtca i <iiata fasrcra 

atw ^tia atfw i 

4ia*i '^u ^rai c<ci 

ca^k'*faafc'fa fails (aw arai 

ataf a ) a.a i 'aala 's^ ^sflav 

caiaF C5CPI to fw»3f ^nWa («r) 
ar^'f^s XU cafacs '*atnca c«fc^ 

‘nas^i ^’ft'Tiaf XU ^fca i ‘sata 

«ttta atcaa i»ta¥ ca^ atsta 
fentata fca jiifatii.’srlacar 


‘fit ^ka raf«^ 5ta£^a faf^j 

5faata cn '»tTcf, c’l^k’f >aa^ 

Tswett-aa ^kw »ltf«fta to 

cac<F ^t*itai X9\ xi^\ 

’ftncara '®>ta ^^atcaa ’it^kaji 
‘a^k^ a»!i XX captaikiStattra* i 

Dr. Martin 'artfl'S cwac»ia ca. 
aftncsfa a^^itcaa nfaac^ "T'b: 

caT^i 5pt9rcofa Fka fra 
cai ^i^’ffl'ska apai aki fawaaam 
^tnsfc^ aeii XX caFtak^{^Ttf>Ff cnnta i 
«pa a'p a^ fafe cata? »iai <aa'; 

i»->t ^ra» 5e\pl uq?F&1 'siK^ to 

akaa ^xTxx aataa «rta^f^aka^ 
^ca oqap^t 9iai 9{t^a fetal xx i <afetc¥ a»ii 
XX can ntfea i ^aa fena cafta ntrk’fa 
toa (^aafe aracaa ^a-^ta) cac^a 
c^l'tfet a^ca ntfetaa ^aa spca^ fafn- 
fafefa 'oi«9 caeai xx ^a^ cnfel 9ffca 
c’fcn a^tania ^tata unas c^tfei ca«ai 
aja I ‘iiafn ^ca 4c«r^ fa«^a^ arta’tta 
4ta •'•> fafnfnfeta fa«ta cn^at ijai 
•nfetc^ cia'tajkfet'Sftfa'C® am 5?a Spot 
cn^ai I 'aata afn ^ can ntfecna atafekn! 
•iiSFfel fafai «an aracna 5tc*f '«itaai 
«fca^kfe atat na^ cPtskp^a 

cantata car^ ffnca cn'eai ata, ^cn 

aitwata (Capillary action) 

^an <9aa ^Wcofa etaa aca ^Ita alci alcy 
atac® atc<F I ^ta tocaa nal'^t^fna 
irai^i v.^ ^acn faf«a ^«ala ^istnaatn 
^an jfawa «f-a|ait ■srl^ cacf faf^a ^aca 
n?t<'efn'« aica ^ca ntacas ntw I 
f|| ^caa n'^acaa atm «tai^ta -^tff^a 
acn faf^i laca '«tai *ia*^a 









<rtt^ w aFC*i 
?t^C^ I «tfl*ta C»T«PtC5F 

f^5rl c«rc¥ 

c«f»ii f^itrf«i^^ nr^tf >rt^tr«ij 
55n?tfl ^vs c*f 
CiFt*lJtC§t'Srtf¥ ¥31 Vit '®t«l Descen¬ 
ding paper chromatography 
c*i<ttJ capjt^itr^t-arifv i is??, ffeca <fl&i 
c?<rtc5Ji ?ncf I fenir 

A,B,C f«ii(B *r'ft< «!t»lt*n ABC 

fsiar*} f»rc« 5tfl{5 Spot ftfc? 

c*f*it5 

ca^fsiTtc^t'Sit^ »i"^!r n? 

VI, 5C^tl? I w 

f^arc'TS A, B, C-c«? ’y«r<F Spot CTf'6^1 
I ‘il’JtS c^tfap 

A, B, C-sfl? C3fC=T 

5fai « *if«»*j1‘i 

I 

‘flwta cnntsj'ofei '«if<it« ’^dii 
CStSI'Sf^ ^NC«F9 «>t CBl®— 

'ol ^t«f ^C91 cq^iT 

(.n^ !>i ‘41 & 

«t«ri '*fta{5 41 c5 v, 

;&^«i ^Ftnsr <fc« ^nc?j 

^f-n *3r^c4« f4f^!r !4f«f 

dht? m I 

oqC’qf ^»11 i?ll Ascending paper chroma¬ 
tography 5?i c*f*tt?i ci»t3ijttlft^ir«r i 

«icsi? ^*15 <) 

?iBr Tm 

^I5«1 t^arcii# «FS1 511 I 

cfU •ii«F¥ fJiatcl?J 


cn, «tcf« ni'e?l ^tw^rii 

C^t5T C^fST c*!c^ 

^ ^N 8 Ff 5 s[ <A^ <rt?i ^sjj 
«ft«(tca ?t«n V I 

ci^ •fsfK'sf^ *i«*n9 c‘«rcf 

c=i-r ^ca <fta ata «tc*ra 

51^^? ^ai V I aac*ra caftaiH^l- 
<3ltf^Caf ffHtf^¥ ai Two dimensional 

paper chromatography ?[ql V I 
^>ifi ^r»ii c^, r*i«fc*fa 
na"^9 «rt»it»fi ns ^tsi 
V ( «ff«ff M cnlJi V) 

®cs ^tjfs «isni c<F5i5i ^cs «ft5?i stes ? 

n*nc# nsif® i 'sifs^M 
cn'c® ^nt?t5T«fn «ir»it«ri ^cs ststs 
ns "stc^s «fsqrt5i ^^tsrsts 
%nts fcni, ^ni»ft5i«fns »iwj st^jtsfs^ 
fsl^sts fsens sefs *?iS -fcs, 
stntsf4«F arsj i(cflp css s^si i '®ts ns 
^ st>itsfn^ »csjs »s«i s^cs 

'®ts swj cis^tsjtdtarfs ^si ^csci^ 

CS&1, cn^trsf ^fscs cir«si «insi ^ 

stntsf^rc’ps isss ftlScs c#t»(jtcl?tJrts 

^Sj 5?tnsf^tc^ f^fafcs c^f«si I 'fls 

<Fcn cft^ wtsni ^c'p 
wns (Spot) S«s ^csi 
viivntJii sFtncsr ^ ««s*t fs«fs Ttw 

CaptnJtC^t'SftH ’^tS cniJtt<F S8*l!( 

*3tc4s ^in«f^ts nc<T fsfncs Unfits- 
sjfns «is^ts *?ft5fi stes'^-^*; ^tcfs <3n^ 
^si stes I 

«ics5f sw fs^cis ^nt«rt5i«fn srf®4« 
(Fluorescence)J^CSniCSf I lits C5ftSJlc6l- 







nti^U >Tt*ftc^ «nc»T nvrt<«fii9 
^Sll <4^^ C’T^ffsi 

^tK I 

'®rf’Jt9 ft3!fc*r3 S{ctfj 

Vft^fc*! Cifl'rtjtC^tUtJC C-t^l5C»! 
sjcii c?ic^ ^u 

ftw? (Photographic plate) Wl ?,? I 
C»r^tC^ Develop 

*fr«ii ^r?, C'i?t*iin^t^i*i 

mvf fate?! ■sf^ii 

?[r? I mlnia 

I 

rsiafC'fif §*rt?tsT 
??|i!ff?| 5?t3Tl 

mi^ I 

caft5|tc^t>sJtRF, 9fit»l caft’^tc^tJEftPF. 

Tjs c3Ft*ijtc^l-srtf^?r« ’3Itw=B^«^ ^5?^ «f5?i5r 
I 

*{j?P (iia I cni 

Tswett-uq? =BtC6?i fsia 

CJf'efS! faffsi?! f?c? 5^31 

?? ; C’jsjfqt^ nt^Stfl, 

l«Ttf?i <ii®fii Tnvi 

'sf® mtz^ »rjtf^\ ^Z^ I ^tar^ 

(ii^l nc«p 5»i, ^511*1 

lii^ 

I Dr. Martin Dr. Synge- 
i{«rj f?tir c^ 

•Pft< ^sil miw, 

^11 ^ I c'«rc¥ a f^f^ir 


*f?lT<?I ¥^*t *tj-'85l ^[15, mZ^ 

n^af? ^tQTit ^1 'arts ^ 

f-ici flr»jr!ifsi’F ^v\ 

^in ^ I 

c^fi? *fift?:<a 

C^irrsf «I^in fill 

*lCi{if «(*»!'«f>lC® ftail CfC^ 

5(t«5til 

'ai^’f'Sf^C® 'siHtil ^*IC^ fkff I '"itil 
cf 'Sf^c-f ft3ii *tt'«fl ftf, 

nc^ Jf ffl-lf 'SWtesif ff'Sfi I 
t=T ft? I 

(llfff -ilCSil ffca?t*Iltt^t'-ftff aif^ 

fIff captf Jtr^tartf^ I ^ftfetc^f 

ffBCf?) m ttf *ai:^ refill I 

^?# ffiB fffitaic?? '®rfitn^ Dr, 
Ernest Borek Dr. Martin Dr. Synge- 
4? Cf 

'aitCf, ^t? f "fC# fWCBf— 

Martin and Synge came to the 
rescue of every one of us who 
struggled in biology with chemical 
tools and who raged in frustration at 
the inadequacy of the analytical 
methods which could not reach 
down to the low levels in which 
many biologically important substances 
are present in the cell. 

'flCf? uil fFsa? f^ntcf 
ftc’is ^ 

cfttf*! ’aj^tc? 'fff^ ?? I 

^tcf 5 fwr f^ci <sf^f-f?«tt5i? 

’fCffff? I 511 
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’i’? Sfi8»l n?M >815 3lts(t«r 
•rfijitcn «iitc^, «fts?i 'e 

c^t^itcfet-artf^fl iit^i I 
*«? WV\ 

^:f¥{5 l^’nsfa ^lajtcaa i 

?t»11 Dr, Sanger-'Jia 
I «r^«i art^tt^i^f 

ca. cfiftlScsia fe*}t»rt=r «fitf*rwi 
'91^ c«rtli>5T «ri3 *{c«fT •fl’ffei m- 

I 4a cacf l^ca- 

sttJl’IF 'BTCn^ff^ c^Ti? 
4fj5 c«rtt8H f^fsf aWaf^^ 
fa^ta a'S-fa^'a a^ca at'® 

^iTttol «rtTfHc®a *rfa*iH, aftf® 4a^ 
»iat caa ^awa csa'tajtifet^tffa 
*it??trai I 4^1 c«rtfBa, ^^acaa 
§*fMtaa aftaata 4a^ 

aga *rcaa ^f^a faai 4a ^^car f®fa« 
catcaa <ja’?ta cncaa i 

4ara<5tca captaitc^t^tf^ tsj; faia^a 
^fa^fcaa 'sj^^atal ^a fa, atai aa^a 
caff, Intermediate Metabolism 4a^ 
atai Jiif^ « «}^-ffai‘ina « 
«ta *jfaaf®a ^asn wtac« c^fftarfc^t- 
•artfip atai %tca at^ta/ ^ac? i 

4aFata ^icafa^ta 4^?9i ^ta^ta c*facaia 
ca, faf fHn a? aata aaa ^ca ^ta 
if^^a 4a^ atafa^^ca 'siaat^f-aiai 

?ta ! ^tai 4aTa ^ fn9C?a a^* 

'« ^c^a cipfajtj^t' 2 tta a^caa ca, 
4a ’fta'f '®traa aia* '« 'st^t^tfa^ 
at^lta Phenylalaninc'^a I 4aa 

^tcaa 4? Phenylalanine ^ftar 

^'•atw > cac^ '®tai 

4ifaita ^ ^ 1 ar 9 *a aw a? ^ara 


*faH ’aitci?, att Phcnylaknine-iia a^ 
^itPitai «frtrai®a at^ta ^ta«ar catari 
'« asta «(f%? fa<a vai <?ar^! 4 »Fata 
captaitc^t'srtnFa ataicat i 

ca catcaa ^Ftaa fafca cwtaitt^- 
'Sftff 4^? «i*35 ^ 

faf^iaara, faraa af^a atai a^a at^ « 
^ttat=f ^«Fa a?tt<« 4a‘ 'Stf?’ 

fata?5 atai acaa f3Pfi-faf>ai ®?tai 
f6f4«^atfavta nwm faistf—;va ai, 
att'stfaaf fapai-faFipata aj«ja aica^ 
atai afcaa faff® «itca 4a^ ^ttacf fesa 
^a atatafa ajifaa i 

4afa®t£a csFtajtc^t'srtff aaa fa^tcaa 
a^’^c^itcfa as? fa-a^icf ac^ia ^tc^trf 
^«tfa® faf^?i, 'saa^—4^ fa"^"! 
fa'^tcaa -aif^a as^a ^ajtcaa ^sai 
^a I 4caa 4fi8 ntaanfaf fa®ta 
(Nuclear science) 4a^ «l?r{B «Jta^af 
(Molecular genetics) I 4^ 
^aa ntifa^ acae c^srfsFa cak^a 

faa 4av Deoxyribonucleic acid ai 

a^m*f DNA-aa aia 'e ®ta ft<aff« 
3flai I 4^ a'^c# caf*t*iitc^t<srtf¥a '^fafi 
ca ff, ca^i afaata ^ca ata aaa ^tai 
ata— 

Dr. Waldo Cohn.worked on 

the Manhattan Project, which deve¬ 
loped the atom bomb.studied the 

separation of elements by.ion- 

exchange chromatography. When 
the Manhattan Project achieved 
its goal, Dr. Cohn and his method 
suffered technological unemploy¬ 
ment.Dr. Cohn decided to apply 







his tool to nucleic acid chemistry 

(DNA chemistry). fundamental 

contribution Dr. Cohn made was the 

elucidation of how necleotides are 

strung together. 

^f?f •rtc^ ^1 a, 

c’ltJji c«{c¥ 

« DNA '6 

C'3?tsijtrlf'5rtff f<r«f 
wn C5»tn?i 


l^fSTCsni 

sjfsia «rtae 

3!t*Pi:«iia ?ra—<^ 1, 

Biological science 

m^fs^'Q ^jcar T5f?i araing i 

»(ls!caa 4fc&li CJf a^c^a *(c«fr 

^'c«r caa ^ata 

caftsutc^f^fnp 
^tfra 1 


a^ti3rtf% 

si^?i1 f^>srt»r 


sicaj at'^ata Jits^ a'c^t'Stffa'a 

^cafw9\ I ^Ita 

festawg fvf^ISfl isr^ 

anr^s c‘f\m «tac*( 
5fjtcaata 'i^C'5 ff§ a«ii i 

cat^**f n«t'^c<s fa^sfal c’ttSt 

'tta ffa®rl-«fta«il a^ ata a£:>i ^af «ii|^ ai^ai 
a^mi ^fa^ita faca ca 

fwiafa caitc*i at^caa ps ^c^i- 

'stta fs^'-s I viit aitnta^tcaf f«fa 
▼Jtiaai ^at^^ai '«rtaii caa i -faf&i 
c«tc=^^ ai^atcsTf afjtcaai ^at'Sfa 
^t>wi SrTfa c^fa a^ c«rc^ fa^fs 
'aitt«rtf^ftr f;? 1 ^cw '•nfftt 


^rca^tc^ -srea*! afra, -^tra cat?;^ 'sin^ii 
•iiaF^ ataica aa^iraata =^ca, 
f^c^a fac^ ^fc-fte^fl caatca 

a^a uq«F^i ^c'%1 nf-eai afea i 

caatca esr^ caca 

^ a'isa i|fa c^sTai afa i 
<aitfap¥ esf^ aa^a? nca ^rtcarsai a^ai ^ca i 
^faa ’^§11 fa«a a^ca a^r^i 'srtcata 
^ai«l '« ffcjfa =^^ista feaa i 

aaa a^? i?a, '®aa <fl| 

f^if ^caaf^i ’fa hia^ aca 
^itatai ^irat'fi ^tatai ^fa 

ai <£rf^raw i?a i «tf%fat«^a 
'siaa^ta ^n« at? «rtna i^'fa^tc^ 
'»r*al c^tca i 

^aa ntaat ca aa a^Ttiaai ajaitfa 
?ffl, f«f% wz9^ 


'9 







•rtr« ^fl ^titi I 

%nrfl c^ >ifi^ ?[»\i ^t»ii, 

^"*(N 1^9 c»itvr?t =Tj^^t9 

«rFft^ I c>i^ ^ttn 

^ fiijaf? ^*fc»i csrti? 

^t'^l f^fc’fs c??tw 
ftw? r^v\ I ^*fc?n ft® ftn c^ 
»?f& 51^1, ^tC^F f4®rj*ia 

>tWc^ ftrv ^tftci csrc^a sit^i- 
*i1ftr «rt?9tt!r ft’i, 

ft*fs1^afr»{ ft® ftn m «iftftm 


fttar^ 5fw:»5 lii^^l c»j«f ft^ 

’T'l^csT *rT«^l ^ 

«fl9 ’Tsia ftrarc»iwr 

ft®) I ^tB 

fttBfjsn fti®® 

csc^r «ii®^ *it«!ii Tf51 

c^iwa fena 's ^^t^a 'st^^t^-r *f^taapiH 

«r^si « ft^a fttwjCMa 5ft8f i 
aFtanl ^itiaata cm aiaata arai ^a i 
CTi^ia ^na ^fta ai?*^ 

nfaafc«i ®ta i 



ftc® 'Q 9t' a^ltapw a^ « *i^ti fift« i «t caraf 

ft<^ ^ *t^ta ft® ^iBa aaj ftia «fcan a^ca 

V '« if-'iia atai fagi^ ‘fla^ a *f<rfa «{ftfaa n' ^^fa atraci i 

^ fr^l, 'stif '«ita ftfirjcaa (afttaa cefca ^ftfan caa^ avtc^ta 
ftfsf.wa aiWa ftiwjcaa sfi^ft^a 4ca“it^ fts®^ a^ra, afmaatc'®« aafa 

^aft^) ftra fe^ttaa ftx¥ aitr^iT^-fta^aatat »jftftn atcv, cafetc^ 
^fft^nr catiJa ataratta ^aai aai aa '"iJtntasta i ^ aana ^na ntc^U 

(>a^ ft®) I ®a m ilB ftc®a atai aaa «ra§, m^ ^Jt^ftaetarv ftaft® 

aft® afftfta ?6lB na-acaa ^na 'atnf®® aFta ¥rrtaata artcata fiftaac^f atai cvaai 
fia ^ 'l^r®t I ^a, ate® «reat«feaa ^^tw\ C5fct>a 



5^1 c?f I ^rtt*iflt9 nfs^tir ^s«t ^ti» '®t# 

C»\vrC^ <i|Rc? ?11 ^>9 Tlfwt Vf 

55^C¥ ^1 '81<T«. c?t^tc»r ^tsil ’rt? I C3Ftf«5T, cattf^st 

n I cFtriff *rtitfl 5i^ ntT>t9 ^<srtfTir ’j'\c’?tc«i3 

4at«^5r*?’« jtt^atfl 'sttc^ii n i 5 ^ 3 ? «r^"t «n:»! 

c^f'eni I 5ii ’sfcsr nt^tc^r t5 wi 

'aitC’l C^ ^Cfet-srtf^ij CStl^^I 5fsn ^ail <2n:»!n 

^ncis, cnt cs(^ '<3 ^ta csfc^a ^na «fai:*r fif^itlScifa «rm fart 

^*T3 «it:»ita %ai 'sitcsitBiii nca r»f»i«ta-9iacia «fw*r cT^ai fj 1 

m atafi f'fei^Ta ai ?gnta ^frarc^tfa^, faimfSc^a «rntcn '»sft^a«i 

ca*tfaa, cajtfHJ? '« '«fti:alf®t=ra 5T^iatr*T twata 5 ?^*^ 9.a 1 astft^t’e ‘fla 

ca ’ra caVf^^F ^i^fK ^a, ^tc?a aeii Snf^fsa mw f^ipi'sta-’iaiaa «iti»ita 



r<!{\ f5<a 

f&taja ^I5a mm atai < 2 rf«rac^a 

c^atcai ^lar^ 1 

fn«i^ta 1 ^‘tfaq^ta ^r«i1^c®a ’!^’^c4 cac^ ata 1 csr^^a 

fena «itc9ita fac-ia f^ai ^^a ^taa'a aHtata ^raa afc'® c^rai 

fn^i^ta ^t9jt^c®a ^na ^a, m 'mmm nc«r 

*R^ ®asT ^tc»ita f^afa =aa cantcai aa» ’ft^ « c*(^a® at»i 

c*^caf f5r>i«ta ^aatl ^ aca alai «(tc»itaaf%i ^aafa c®a a^ta aFte at 

at^^a* ^jt1%r®a i^ta f^ata ca ca«^»\tar®a T*\w:m m 
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f^si ^C'lfi 'ill 

^^lt5 ^tTO ^tB 

^1 c»i^sic?j®si ’{fa ♦ijrtc'ffs 

■£rc»in cif'emi «iffc^ i 

jpjIt’SHtfl f^c«1 '8 i 4K «i)Ht<- 

Bitiiii Htmii 'sifc^t^c^ fjrc»i5tii 
■SfC^I ^3C® ¥C^t'5rtr¥ifi- cflcfea 

(*1111 ^c-^i -sirsf^i^ ’?!l 1^? 

uqr^ ^*11 csitills® ) «ltcei( >i)C»r 

rft? I f^r®ii iic<fj 

csicla %U^ 

cgfiftlcissf I «itwj- 

« c3tr»i5i n^iiitu^'Bitsil’fi I ^9^^^ 

c?? c<«tc?p 'Sff^ipf^iTs 'qtc^t?! 

^<cn ‘iffl»iti:*l 

p I 'flij !?';■;( 

aic^? ('»i'4'^ «i1wta '^{p 

C®t«1^tU ®rC'^( ) CiBC'd- 
'ill 

"fCSUf fj}»'5f5 

fv'W 

^lc»it« «f®u^ ^r«{^f“,“f c^tutl®! 
C«J8 I(t^. cn 

ci«!t»)llc®« ^‘J fft?:'?, cifofil 

? 1 SI Nas SaOn, 5 HoO) 

^r^C5 Ht'lcsi C'-^filC^ 'Sltcn I 

t5 

f»lfl%lir C3ll-»itk®« Wt RiTtC4 

*itiit?f nr?i*il*i ®itamtl® ‘«rtc4-, 

^1 «(Ti!S ^^ af-lMl 

I C**!^ f^l'51 “dlc-f 'ftc»\'! 


fjfai®iii I uil c®r®9^rnv'«« *f« 

cif'^ti litJf f^t^ii c^«rt5ilt5 '»iti:*ti 

^Us!l «it« or 

wtniitif '«itc9ii ^11 ^z^Vm, c»r 

I m curnlB® I «il»!9t 

'5f<K CiIiftC=il 

-Ft£«11, Cif£^i§C® cn^tc^ ’It?) 'S"<5'v 

WS[ WlfjfSl lit?), 

CJlIiC^ ^fc^ll ^C^ll CHtnfS® 

m ?? I '« ?tlcnt« ?^cir 

(Fixation) nfl c^icnlSsItcf 
’ir<i<?r« ^?i, ■■ft<i*i ^tlcnta 

=1£!T nf?!)!*! ®'^%9 

£11 uj '«t?I«tCl[ S() ^a£»f 

iThiFtlc® 95 

C®lc^ I C5f5t5 *15 
CSl£?(fS® CilCiP ¥Clt5}trf^ ^f55 

nf^fS® CSI'Q^I 95. 'SlfiI3l 

'SftWt^fBai 5f^ I C^TC^lfes Cif^t£*l iftC«1l, 
iptnc'Sf »fffn—f<n?l®- 

#C»i C'«l£’tf6c®5 iTtWI 
-fNCSf C^fift^ I vfl’U m 

■<finc®r wrf»i5l ^fqll ^ll i 

985(9 W C5i:»f!S»lTC9 '®lf9 fil31®t9 
caNtI© 9tn£9?9 BifncB ( 

Ilt5tc5l ftf9 n8'^C99 ij^c^tcn C9r5) 

'«llc»rl9 f^fvf^ >[m '»l^5tfl 9(51 

911 C'fC’lfSc® C'l5(i:5 ?;sip fn«1®tC99 
"ifs^f*! Cl'tl, £115(5 r*f£l '«llC5( ^'CB9 
9(5C®f C5C© ntC9 51, 9(C'^| 
£55(5^1 il(fn 5(C9I C5£5{SC®S 

£55(5I?I ^S9 £11515 Wci ’«l(£^l ^Wi 
5(5i:9r CIC® £9(5 5(51 5(1 51 « £©C®55 
995(9 59 £5l «f 115(11 9t£:«11 £55tl I 

C5l5fec® £55(t5 9(£5l IC®! W fi15«t9 
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nfsffS® f«rc^ ^rtri i c^itnlSc^s 

^•ft'9 f6ii 

c’?, nf^js^ >11^? 

•'IT'SKl I C=it5tl5« C^tCSF 

^?I1 ^tu I u!l^ •SffefltCSF SJS^I I 

«ic=r? 51*11 «ftf f«¥ 

^ai ^ I mu ^t<a 'qtc^iti c^t^i'ita 

*1*11 f^%ta *?1 fsfci c^ts^ita faf^i 
ic$i nt<<pr 5!t^^'o1'ci citari iti *11, 
fk'9 ifacn 'ill at®i 

’iKi'j Jiw 111 ^c'? I iFJlc»iatf 

catena 'i‘*i®l ca^ ?i:»i aa*i f*P'^ta 
aja^ta ^ai atii jftita’f^: 

ff-^rtaa *iciT f^'^tcaa 

aja^tal ca^ i 

'®itc’t ^taal ca «itc»\t&'Hi 

a'cafi, '®TC'® 5it*fi '« atisa 

aturnl Tiraca- <pai ati, 

7\H'^ 5!tai -sifa 

®tceita *ttaTi;*« a'Si ®i» 'sti 

^c«il *Fc&r>5ftr*Fa i '^Wt^ra 
ij« a^^fS^a 5ra| r«*jt5 'Sfat-a a* '«i<f«. 

=ft®, 5iisf ^ ^tc»!a ac'Cin^'S' JT^fHarct 

I afi^*i sfcli-'srtrfi:® c^ 

aja^ta 4ai ^a, ®tc® 'afli ^caa 
r*al5 faf«a ^ca '^A<stA aiakat ’^Ica^ i 
®wa ^*sa fa®1a ^ca 5{^af 

^ta ®ia «irc9H 
^a®f^ ^a I 'sfS ascaa 


*itar<rtH <a®^l c-lta® call 

«atc«Ti-c® fa^a ®ca «rca'a ®at® c*ra 
1 'iir^ana c-ia ®raa 'a®ll a|jtl%- 
m atc¥, ca^i «i4ftat«f?la 
’8rtc»ii‘C® c-rtai" ®cff, aft® fti^a ^a cat® 
t¥ca atata nca <<1 'Bfti»ii ^fat® ai 
®ac® *ftca I cac® fa<® '8rf®^a'«at 
faflai alta fBt®a at^>F ’ff^fta® i nl 
®tai:a ^^tc»itc®a ^aata ff^a «(tc»jtt® 
a$^a ^fa c®tai cm l as^a *Rlt<artf¥C® 
fa®tra ^tcqi »a| f®a ®fcaa §*fa ®tar 
®ca <^A\ afa*^la |®jtfaa Sfl5*i®a a®f® 
aac® val ’fjs afa5ica ^twtsaj a®a aa i 
'OT^ a^ata *fclt‘5Ttfv ^la catlj^fe 
^tc^iteai a^ai ^c^ii i a«j®i 4Jattaa ®c«r 
5jtqF aten *Fclt<5nfV« aata ®tc*i 

‘flfnca ?c9!ci I ^taai ^at® 

faaif®® ^sTc®l aa'a ^cafts i tl® 
aria a®a atwi f®iifB, aia 4®I5 atajta 

'siraai *pclla acai 
ff5ca ^ac® ntfa i ff ® a^atca aa 
«itfaf® caatfl af^a at^^tcaj c®ta a®a 

f%*{tf®® ^fa a®! ^cic® I *a| 

a^a *iaif®a a®a cei?tai 

a"tf®tca| ^I5ci c®Mi ati *< 11 ^ ®i c^ta 
ca*i Isitfla at^Nj ajf®cflc¥|i -al 
asa mir®c>yaatm c^tcat^tfv, ata anal 
«fr®a® niffwaa 1 a^tra ^al 

citcat-utf^c^p safwciii ajat^tcaa «i^a 
cell af«i 1 aa-«itraf® 
ffa aFcIt-sftffa ®faa3«»c^’ a®taa1ai 
^ca I 



(niT’t 


i5 •n«>r’^c«r?r 

n^tceitRt 5^f3c*! c?^i ’fts—’n*! 
cic? cvf-f^t^ 'sft^i? cifirn 

cwi '4? r^^l 

f CT ^tl’f, ^t?t '^Csi^ m C^’?t «{t^ ¥*IC^ 
“^Tw—<<1^11 fV «it«55 5tc?r?i ? «Fm^1 

C?t^, «{«fs< Orc^ 

’liar ’ftcf cm I >b'88 

Jitw? ^'<11 *lca« 4? ^Ft'8 I ’f'^'Sf 
c’f® ’T^tc^a *!«; c*r^c« cnc^ 

^f^Fia ncF ^tc^Ti cn»i, 5[f«T •ac^ii— 
sit!?wa f^ti^ nfafe® '«itlf«*f 

vjtf*f5T I «it^fa"fai =!1 c«Jca *iawi, c?-f 
nt»itc»!i I ^ «ttc*ifa^tt«'9 faf^ 
c^ '«it^fa“f ^ta aita«i I 
«itat^1rcsa ^f%’F 
c«af «Jt9i1?t'e ^ac^il I ^ta '^fei ^c^ii 

«rt^ catena arc^—5«t«( ‘*ntfa 
am” I ca ^atl'alfi cn^i faat^ 

enne^'«c^t^—ata ’ft^c^t’fjaai ^ac^n^vf 
(Phytopthora infestans)— 

^^t^a ^s>8^ nten at^ni cnen 

cn ^caft*n, 'stc^ Btena ^I'stcaa »aa>fei 
a^tai %tca a»!l ^cacij# ata ntci^a 
catn gt^a -n^ (Brown spot) i aftat'i^l 
tiata^. "^ta c^nfacntc’nrfaata 

'6at^f^ (Helminthosporium oryzae) I 
at^eac»i cafn—at^caa fiif® carc^Ma 

aiifaintcn ^lif—Ktt^s fanf®^, namtn 

I «ina ntcia catn i nintanc^ 


«tKai safac*® cntai fneaf^n '«fanf®^ 
cnc¥ ^%a sfcar i catataai «tm atfe^ n«, 
(Rust godVaa aften 4t<m araeasi i 
atl^ (Rust) laa^Bftqsl'a catn. faf®! ^flcaa 
(na, atfn ^«jtr?) catn c?ni art i 
ftaitf wt^a ^att -al catena affan aafa 
cafaini ataicaa a?fai a^ai atc’^a c?a^ i 
^cnc^ catafi atc«f, cn^ ^cna at?a ntewa 
catn « nt^T n"nc# nc^isa i 
^ catnajfsjc^ «ianr ^tai ^ncaa c*f «ai ntf® 
a:»;t «tac«i i »atncaf catntsfn cn 
nfaf&« « «a^a fl[n» ^i n?caf^ 
catati ata i 'siaai ^wta ataia 
artac^l ai catn'Sp! ff 'atca ai 

vaa ^cn cf ta aptatl nt?c® nka i *a«fn 
at5?a C8fwc^ n:a i 

^atia nf^fafa n^s—at^ten, 
ati8c«—^af-afas^l <sptatna »a^-ia^ a^pa nfa- 
can nnar i ■aat nea ca^ta ni^ata. 
cnca, cicn, at^caa ^tc^-nta-ntn « 
5tcaa ai '■itcafir^ta stcaa 

wesr cB^jitfe faca at'eai ami, ca^^ 
sffamtl ai ca, 'ea ncaj ^iffcaffn 
‘aC'Stfnal nttalfalSai (Endothia para¬ 
sitica) nten ia¥ ata^ta ^latf aft«^a aftatn» 
cn'sfn at?c^ mncnl atf^ catn nata 
'•incn'r i =?caaf ai^caa atar 'aaa atani neni 
ea, atf^a ^raafta a^af^ a^ af atnta 
nf?tal fan, attas «i^«fntn 
n^auna cncf ^tatwi ata ( 



8 *^ 




^«ci5i, f5f^?«i ’^tin 

f|s! 5j»ii I ^rans ^tais, 
wfwi «^ffi3itaf 
cat«r ar'ti c»r«i I c^faf^ai '®t^i- 

j|ar (Hcmilia vastatrix) I caN^l 

«lga 

sttf^ *ftF 9^^ ®^^ta I c^r^tsT^ta atf^rsi- 
’ifPit^ai «R'^>r ?ra c’T®! i 'efaca^t^i ail? 
feci cnq I «rsr a-mi ^1 c*fca Ftcaa 

eta ^a* apawii ^«;casfat'« fi ntc^r a^a 
fa»i I a^ta*! fjf^^c^ia ’at’T=raf'^i, 

^tc^l Fi <it«ata« i f%'? fi *it^ta 
«rtata sjaffca^a «rtaFaa ^ 

?C»111 caN^I ^1911 fi»i;ta (Blister 
blight) I 

'flata 'Bsftaat ^t'^a “ic^a a'^'tw 
I ‘jfa^la faffea arta^ta at^a 

faffea a^caa aft^a -i^ (»fa, 
at^, Ft*i) eta ^ca «(ftc^ ; caaa—>rtataa^: 
^tcafaarta af^cna c»itc^fai flta -^fe ata 
^ae feqicaa catc^faj ata acaa a^i 

^-artaata at»f1*atatt c^i 'atac^® 4cal%a 
caca^, caatca ^tai cat«i acaa 

a»fe I afipiaa csitcaai ca aa aac*ii, 

^ta afai fa ? ata*(fei ^cai, nca atfe, (Rust) 
catena ^iffaa i afacaa aata?t«aifei 
catn nca fe*fcarti 'atata 
caafa, feaa ^fecatena catcaai afe aac^ 

cana acaa afe atae aai ^fecatcaa catcfai 
catcar atfecaa (Rye) a^ i ^atfea ata 
«rra acaa ?f 1B, wtc^i^c^ 

att^a »(li acaa atc^a 


aca aai aa i aafei atai wacasa atw 
^tatan®; ca^ naar a^ca a»fe atata i 
caatca c^itca? iti ai atfe atca^, '®aa aatc^ 
ara caatca acaa eta «ia'«a aca feciffe»i i 
aatac?! fciBca 'sitcf, fai ca^lt ac«i 

att aa i ^t^ ’ta etca atai cat i aai 
tfecaten aac^ %t«cac® «iae ^raa ^ta- 
at'sai, ^tt aca atc^a ®tr 5 ^ta ^a ca^ i 
at?ac^ atai ^ca attcaa eta aac^ ?caci i 
"Oftata af^‘1 tfe- '^aanNafa 

'“ita^t'eai ca ^iisit^ta, c^atca anvaslaifet 
naa ^c^i'Q ^tai^t'eai ff« ^tt atfe^ 
a'a I ct®rta, 's^^^latata c^itc^ai ^tt ’tcaa 
eta ^aci| i atcia “acaF aa^ta ’taa 
'•aae ^iitas’TJtc"® ^itaat'Qai i 

aaiaj’f atejeaat *<^^1 ^aa cat^tcaai 
fa^i I catatta ata cafe «!tfe^a aFtata 
(St. Antony’s fire) I <ilC^ aa 

g;^ca feic^ atacai 'sfta ^aa ajai, ta 
ca^ a?a ^c^ aNcai i atafa^ cata« caai 
caa, afea^ cacacaa 'sr^tca a^aN'e 
afec« atacai i ?Ftaa f^ca caai caa, 
attca 'ataat (Ergot) atca cata w 
I m ^taa jptrwcanj( ataafaai 
(Claviceps purpurea) atca 'fla' tft^a 

^ait¥ I «ita at catanai att cac^ ?c*f at 
aa cata i '»ita'« c<?tat faca caai caa, «at 
cata<2r« attca ( “AC^ Ergot ai Sclerotia 

HU Vi) «rtaafe.a (Ergotrin) afea 
®tfta atatafa’F aaK anc^, at 'at aa 
cata fe«^af%a ®fC9r ataf i afaata ataa^ 
fe{|acata-'®’?faa 'aacaa c^taf faca fan? 
cac¥ ttetcaai 'at catatl ait«« 

^ca fe^a '»tar5 ataf.?ta c?ai caDi» fta 





i 1*1 


8«V 

frnsf c# 'iir^rtir fsr, ¥t?*l *ft?i 
*8r»»3i »r^# I 

cfltcna *fC«fT catn <«?- 

<R^jr wn c¥c*icif, 
CW-il fn^^ei ’T® "r®t=^9 CHW *Ff^ 
(Coffee rust) ewtn J 

«ftl ««^*T ^Cf ffWCf, % I 
^nr'® ¥:5^ «ftf»ftf 9^t?I 5t? 

(South American leaf blight) 
«tiriM9 1 '®i:^ c«ft^¥»jsr 

nr<? »5tf?fca cfltcifff 

5f?*l ^liprois «r^ »ft^t<sr»T (Cypress 

macrocorpa) FfsT '5t?F I a ^1% 

^t^r« cfi^ c^ei I ^tana 
^?F ^»f1 ^Jtaffa (Trunk Cankar) 

catena, «i a^nta 5ta ^atiai, air ^ttafa^i 
cne^ «rta atf«?»i, aff fnntc^tni 
(Sigatoga) catnfel ^f?ta ^tini ni 

enrsi, ♦ I ¥nta ntatai catn (Panama) 
an al) stamen ntntai 'na^ cntltfam entaf 
^fftai ncacn i 

catfetsfe fnntra cam ata ®rfntni, 
catn ®rta cntm—Jii^ nap fnc»i 
n\®«rata cnen^ ntena nna «£rta a-% 
nnte^s ntra, ^ta «Da near catena 
we» i%i Catena entna a® Hn ® 
a^ftfafa enwa «^tant«ata ntena catn 
n®ata •aa^ cn^ catn nntntfta ®itnta 
ntan naata n^laai caaa ca*?!, na« ast^ i 
'®tt cnni atene sta^ac^® ai nnn ne« 
ntac'si, ^ta <nf^t faat^ arin eaten 
nl nt*n i 

atnena nntc«?a Ina-^^a citnnifna 


^cna «r»ta lata a?latt»fn ntena 
catn nl5rc®t iTa«-»ra nnea^ ®rtatcna 
aa^cna c^i nacn i <fln aaf*i ^atl 
atd^ ^l«fcn »it^ 2 Fan a?iF nca i uiai ^tc«ra 
'nfcatT^na^ nc® cna al i '«sita *4^ nn ^at*i^ 
ent^ entfe ntai 'aaantc®^ ntne^ cnca 
even I catn®r?ff ®tafa afen am 
na ntatam catn (Seedling blight) i «rai 
a^ ntcia cnt(^ta, ntc®, nt®ta, ?fcn 
® Ten n^a Titian atma i aHla aaa 
ntflc^ Tea Tnn faea ar®ai na—wn 

arlati '»ta aeat^ ^itapai stnta (Transit 
disease) I ^Iftca c't^ntata na tacaa 
^t^paen nnena ca catn na, ®tcT ani 
na citeaaf catn (Storgae disease) I uia 
na a? atartea catn (Market disease) I 
»n»rafT, atata nca® 4ai nte® ai, af^® 
4^ cneaa 5^att«fn r®a afte®a i 
®t^ ^nena catn^c'ja '«tt«®ta 
na m i 

«rnea^ catTi naTla. ^fsn catnfei 
JTtatan®; car%a—<nawcaa aa, ®tt 'antca 
»iiT ^1 ntn nniata aa, a®fel nniata 
CT® ai atnta i ^t^ *aeT am aa 
siTt^ ntafnn cn®in nfcaar (Plant public 
health science) I Tnt«t^ ^flf 
catn®c'?a «tcatcna fnena i fri fawfcaa 
f^T cncT ntena ^m® nn aa i 

ntncaa catn^c^a >r® ^f«f-catnaef« 
catnfett 'ntnn, catn-^Tti ai catn ^®at 
-ntmat^tca cn^ni '>«»«► nten cafnn 

®it^n f®. ata^ (Anton de Bary) acnfncnn 
cn, «1T^1 catn af^atna (Pathogen) nt® 
araen catena fnfw i •aa ®iten f®i 
wtati^Tt nm nc®t (ntenn ^n i f«. ntat^ 



80 


wtt, cit’t 


«tcn3[ ^t9*i 

¥c»i^ ^ I 

’*Tt»Ti:»i ffi cirtn^i c¥tsf 

5TT I C’TSIST m C^T^I CAN 

C^ftt’f? ^ftai I C’T»!t'S« 

nt«t?f (Leaf spot) c=sti:n? 

W *lt«8 I CSft’ffej 

«rf^b-5 c«(^i c^it’f- 

sfi N5tc*ra ti'5t« 

*rt?C''»11 ^1 ■sffs^a 'StfaF'si 

I '^’5’S 'artci? I 

I <il9l C^rcatr^ei- 
5|^5 ^fllffll 
^C«a *Tt?tC^T^ C'T^I 1 

^:si3’rWc^r 

gtl Ciltn<5r^ CU^ ^^C-S 

f5f c^, <ii^t^ I ^"f 

5fl|? nt5 ^t¥"ftc^?l ifvt 

nc*i9 ’Jif^ (Smut) calm ^tci^i ^tr®il 
«>1 (Spores) fifca ’fC^ia 

%«fa ’icflf f^f^ca ntc^ *5ir^ 

catc’fa ^ca^T i «ii^i ff^ nt^caa 

’artfa^fai c's^ta ctrr^ 

» 

gftca «rir^Tltir cat^r ^Stata a^a 

«itm aiJ^i I c?^i atc^ ca, 

ca^T 3fai-tiaJ—(iiaa 

cata ?fa ca^, atcwa M ^tapaa aca ai i 
at^ cat¥, liata^ ca^a ^f%a- 

catm ▼taa ata« ^^a-catn 'afta's 

a^caa ajtf^^ai ^^a^ ^a i 

*fai «rt«5a capita (Wilt) i^ati 

fa^CSfratat’T (Pseudomonas) caN^f^ 
’ffifa «it^a arax c^fcaF ^ta i c^ii^a capita 
^taffa (Citrus canker) ^atl 


«ia^ 'sf^ 8ftc^a ^ta ^rr£^(tcat=rt»r (Xantho- 
monas) 'arta at«a ca»(fa aflat^l 

^rlc^tcJ£ti»i3T. ^'»ca ’(■'if «it«itfi i 
«r«r*?fetc5p a^ij ifa »itlf 5 (X-Citri), *fcaa- 
^tcas 'Sat^Sf^ (X-Oryzae) I 

^a *fca ca catc’fa Jfta nt'sal c^n ^1 
HI ajtf^faai, «(a5 H'^aptaa? catc^ra 
?rt5 c’icaf ^tz^. ^%a ate nr i 
«raca fVg hi c^ch^ m nta cH«at 

'©t^atH (Virus) '5f<t5, faa i 

'«ttata cata ^a !^a 'e 3ife^a aWatf^ 
a^ (Entity)—ca HHC^Ca 

^a* fne^ fHc«f >f^aTj aFac« *ftcai 

<ii^ ca, Hitataa ai aacPia 
“ft^ «itc®^t<? aca« caai ata hi i 
^C 3(^^H «i^ata«i aeaa nt^tcai <at 
awl5c^ «»,»•■> cac*? b-*,®** '©a ai? 
caai ata i atftc® cafa c'tcn ’ttsi^ta 
atist^fa ffe? ati«af, faci?i *rri$ta 
s^^ica cita-at ca«cHa «tt«] at^ta 
c^t^ ?ca atc^ff, £5>m ntast^f*! 
?8\ca Htai 35ca ata —^hh 

ai c^t^ ??a ^t'® atal i 

^aa^ i»t^atacaa i aa ^it^ata 
Ha I <iia nv jsftanta •af «ftc^a 

^t^ata I 

(iiaaa fnatc^t® (Nematode) Htca *aaF- 
Bfte^a ^"sta «tt% a^tew. atataai®; att^ 
CBtea^ ^caa caai ata i (flaj ^ca^ afti5*hf 
fefsc? catena a^ea i atataa^®: 4al ati5e« 
area? 'aa^ nte^a Pra^? ^rtapaa ’aea i ^xcHa? 
’taa nte^a ^nfa^ten« 'sitipaa 5tata i atei 
c^taitcfei'« nt^ «r^f® ntc^a cat'll, 

^e^i 'sei, nt^^ta ^ncaa faa^ta '■itev 
«ite^ H^ea ata apa-t: tjf^eir« ata i 



[ *rK«rri 




<5? ^c»i1 srtuntefii?! hw <<111 ^tsTl ^tc*r 1 
«fl| «tnc^ (Root knot) I 

«tn c^t^r 5wV^ti»itr’r 

m, ^tc?i «fl^ f¥f«f«9if^^jt«T f®f%«r 

(Physiological Diseases) if? I 

nwj ■« 

^^ 1 , '®int*(r 

ntt?? ??i— 

(N), ?'r[^st»r (P) '« 
(K)<ii?^w '2f«t3f^? 

?i I <<iit?l 

«fcitarfl? ntfK 

?l lfC?^| 

I ?'c«i ^p{\ ^=ft? c«f«fi 

Cif?i C^*(5r—C»!I? (Dicback) 

^ftscn? ^C?J 5|tf5c® 

^Pit? (Cu) I ’fti c^rc^ 
^U 'tsfVCTr ?t9 I 
^tn ?! '»if« it^i, 

(^1 ^ig ?ttc^? 

C1tt?tC« ^W), %'S' 

c«rt»ii ?i ^w c?"t?i 

«tn i^c® *111? J 

»fji^t I at’TNf^’p mj 

'fl'Tir 'srf^rfltc?? «frsr c«tn 

?c»r 5C9t 3111 

eaten? ¥ni c®c? etc?? r?f^ ^ca 
m<\s cncf ¥e? ft^ata 


^ten wtattn? ?rrni c?tn«tn? 
«if®tatw? fent? «teatn aF?r» ?en \ 

entf^?^ « «ftntcn care^ e^fn- 
a^n^ta aja^ta ¥ai ^w» «rcat«raa« 
fe^f-catn -nf^cata^ «ia ai? a^ atei 
^^tata I 'oft^K ent^ 
nfaatca c«cw at^ten 

^f^ca ca^eai ??, '«i<t^ «rcat«fa m 
^teaa «ff%i3 ■^ca jf^taj catena fitf^eata^ 
ajani afai aea atea? 1 

^Ntcna ’jrfa^a 

enr^ I Fteaa sffa at^^tata n^taai- 

■Qfsi'e aplntaj;'nar®: a'^ata aTaafte® c®i 
ac^ti ‘ij^afa ffafacna ^fte^ aca 
^eaca, fe^nt«ra at?te^ at cnea at 5 caa 
aj'aaa'Vta n^njteiF aNt^traa afw nt?l 
=fai nnta^ aeatff^a nfasta? 1 ^taa 
'ijaa'6 <jfa^a faat^ '«i^e-ia infae^ 
^«sntaa a®^i ifc® ntea—ife^ asta csea 
'neaa? f 

«ita^ ^«.ntna ^aaia na^i ’«ita¥ tiia^ 
faf^a nat^-ajanta 'sta -sr«ta faf®a i 
•iigt« n^T ca, «fata na^riM wfaa, ala 
^nea 5ta ifea mK cn^^tea 'stacn ^toa 
nt^aa'i c®i leaa ifVi, ntafSia«tca ▼nrna 
ata ^aata naast^t's na«l aa <«a^ 
Allen'S «!ea¥ tea—^taat «ftfa 1 
0)7 aftanta aaa sta «ita« ntaiai, 
®aa7ta na'®i fantca fe^eaa n^tta^N 
^aaiS na«i—Tnfa7 ^<»ntacaa ca'esa «ta 
€tf®fteaa ^tai aaata i 





cat^f I 

’jRala nas*! f-i^, 
ciitn nfifl ( 

•I'jswa afcaa cblfg 

^i8 ftsicjf ^»(5( <iifj5 i?^sT ^^5 

^«tasT ai >1}^ catena na^n 

nntca catn Pjat^ja ^ae^ nnn ??ca 

arn ^ai ^cac^ i 

c«Ffa^ ®t: ^n. infa « ®t: 
f«f. f^fb'^ «tta >,*•• a^Fcaa f^iea 

*fatn*1 btfncaci^a i liiaa fV, '®tai ^'[c«fa 
fa'sfm^ «^caa '5t®ta nJtn'i =fra 
cncnc^n i 

'e^caa fanea 'ogaiSa '^ta 

cnnflai ntata ®fc^ fi^ctfa« 
aantstntf^af nt^ata nt^atcai i 

^tnen cnnfla c^ta 'Q^a na i 
'sicaa ‘aiB ^«fa, ca ^iB 

's^wa <aaFlBa aja^tca catn ntca a) t 
‘flata^. gftliBn eaten aja^^^ '«aa'®fna 
f^n catn-«rtatna a^nff^ cala ^ai 
‘flaa m^ea cat%a 'sia^i 'cita ntatn 
ai c?«ai I ennr^a nae^ afai ^cae^ 

ca, ca ^IB ai^^aa nf^nen «tar«, ^tena 


^fcwaiS catn-^at^a ntesa ntaen 
'sf^ata nc® c^ten ‘aaa nteara ^^tea 
?^ati^fn fap6?? 3?ea ata i 5^atl«fn 
^aafS 'siaiatac^ nn'a '«ata 

-iiaffBeaf ntea ai i 

<iinn« nHai naea «ftai encf, ^“iBa 
aeai i^'lB cncai « faeaa aeai catn 
f^ataa ^caei^ i ^aaf'^a a^eaa eat% 
?ina>1n aea eaten ^n%na, 

'eica 'nteatni nt« ^caeitn i 
fncaai f«\«n enc>f 's^ a^igcaa 
af^^t cat% aaa n^aena ^tnnt^tcn <«rn 
e^Hena 'saa ^ta '^a‘i m, at« 
fiia Ra ennf^H fsf^<^ata a^en ^ta asa 
eaea enn i 

aea atai eaten ^nc<a 
fiff® ^aiften ?tnnt«tcn aF#te^ ataj 
wa, ^tcfia «Ftei ennficaa 'citfa^ta 
«iB<tanain i 

cat'^ta «teatwa caBtc^ '6aaiBc’f Tm 
r®a a»n c?«ai cae^ ntca aen nta^ vai 
i '®i<t'5s ^ ^atn cnc^F '«r? ca na 
catena ^«vnf^ ^ea nte^, «rcatn ^ai 
bnca I faaca '«ita'e neaani m% i 


Wif ^ 

^teafa’^ta'« entf^ea^ aat^Hstalena fa^® "si^ai «rr«nta atsfcaa 

art^^ TfPr^a nn* ataai? ca^tca fa, afn'« 'fll 

flail, ci^tca rffn^ta 4ta «fts ftena ata ^tn ann i 



mim '« -HI nwi 


C^'N ?|f<l1 C^t’^*ri 

^1 ^Uap *itnt^i 

^1 jftcsr f^i 

^VS Sftsr ^t« f^itai '« F?|5n 

31^-n^ cw cm « «ftff«v 

’fit^T ^<(1 ^«ii '5m I 

*rtf? 'Bitiitcwfl 

Ki^f c^T m'c% ffs *{t?‘n 
<it'«»i ’T^r^ ^'St^r -n^tr-i^ 

p!l%ir ^t*r»ita(1 « 

«tf«fS(ii^ «ij?F c««ic¥ «i5r Sftirnt? 

'fl^*^ sit^tc^r? ’T^~*ii’f ‘«i’! 

I 

f?rc*(tcS m «(Rfli <iil »T^ 

'silcfli ’qf^^^TC’i ntf?, 

'Bit*iai «it«i 

*^5t®t>r fw?t^i I 

«rW3 -ii^ <ft«Hi 

«f5I1 ?9 ‘<1^^ fflC'Sl 
»i«.{r35 I 

%*ft«ft*T ?iau. 

nc^isi'fi n«*f 

I 

« ncwta '»itc<il 
fecnrt« I 

»f5jaf« ’I’TTFa 
*itfi 

•••itVlH Fn^?t ^C^CIS '- 


c^*i^'-fe'i^9j^^ ^t*t-f?^j«s c^ar 9t«*i 
«f»i cir^ c^ c’l'tsr "ic^ 

«i<f=! 5t^ ?«n m 'ftC’fl ‘<i'®tn 

-sicafets m^ ^rtit 
«rg?i *ff«»itc*i *ft'«5i c^f 

®r«iirc^ sit? ??[c« W ft’i ?C9? 

'5[M1 -^ut? I 

^^^ CHZ^ C? sit? n?l ?1l, ^1 

(fljp ^ wi^»r utai I 
«iirr*i5 sitc55 m9 

??ii csrc« ntcfl I »r9j.¥ir s[t?c? 
«tt^ f^sftt^ ?«^t?l ?«n 'BICH? Cf*f^ 

^t^C? I ^^*lts( flC^fttS ’t»l?1 

^fajsi ?cic? I 

<fi^t:^ c?t5i ^fl9it?t^ ?t»i?l fF^f^s 

’f'.^ji ^f9sitr*j ?rr I f? 

«iiit*ra ^tsTl n^isfl n?*«r— 

(fl«r=l f^ia fF?1 ?5C?si I 

si< sft c^c? ^f^siw^ c^ f?? *rf^sit«i 
■ 2 ffff®? ’fjt¥ '« cm *ft«!fi cnc? 

'Slt^l^ «ll?n?tcsifl ?ta? 5911? I 

?f^tsi^t9T c»r»i?-4fl nfirsiH 
jjfi «rt? 5U I fffltfe «f9isi^j 
csH’ttf^? «tWt^?CSf?l ??i 

fIcntcS 5^911 ?cft? csf, <ii?f5 <rfqaF 

si'^5f« c’fsi «[sitf^f«=11 c<«tr? ?t51 
=i«l ’rrtc’r? nc?^ 4int?c=(fl 

c<«rc? 3tj|^¥ c<rt? « 

^n»isfr«5 f4^?e ^tif<rt^»rr i 

n«ftf^fl «ttii n,.*«,••• sn csit^ 

nt?c=i?i i* *f'®H-r c^i:? «rt:»Ti 

«4!| sitf^ '« ^tft 

?it8f s^tcni <9!<5tt?f sfi^^ etc? 

^tft ?ct ??c^i ^t^t^ten? ?? 

?3tri« ??i ?ci? I ^wtftf- 







C^TB 1 ftcntcS SfRT 

f^U 3fBl I 

^s.’s-PH^'hr, <ff!{5F 5f»pnr, 


I -iitcm I 

’I’j.B c<t5F 'ffll— 

CBtHfPBfB I 


'«if^ 


s{ti?c5i9 cf? c^rcBT 
*fRs?tc«i 9,a ^tc«Fi 

c3>tI ^Hc5f ^tcsF 5!tntc=fi HI, 5r=35‘?^^ 

hI ^CH I 

HtilHCTC^sI 'Stncif 5?tCBr 

«t?t *IIH CHn 

'»ftcn^ CSFC’fCW I '»ltc»lffl^i^ C*rHfH«\^Jtf^f1 

I^taf '« c^zvi '«H'f5 

^f®H5| ^’Tta stfntHtH HTH’II I 

'»tm cvfc?f?f 

»f“l|5 ^FtJl « BNHtB 

HtH^CHC^S ’'iin^ Hg—HCHB 

'«itC»!l, 'Stn SftHWB *f<fl 

HCB CH ^tC«l1 TO, ChI 

?Piir9 ■ytc'sr »if?ft=5t^ Hit’ll sfrirc? 1 

uil <«ffS CTO ‘flCH ^f¥^ 

ti|9<, CH^ C«!rC9^ TO9 

»rt9tCHJ ^1 r^f^S ^tCH ^91 ^9 I 

«m'8 ^C^‘« HtHHCH? C9:¥ ^tC’lB 

nWni ’ffl*! 9t91 9t9 1 

^r«H9 9Ji*rtt?HI ^5f99f 'SBtC^H 

9Ft^t9 I 5f»t ^tn ?t9— 

«ii«rtCH 9Ft<9f^t I 

ft: »*lt «rf#9l HCnC^H, 


C9 'sfCH^ C^lt^ 9C9C?, CHC99 

9tic« I chI '®t’t 

^n9 ftC9 f f ftcaf9 Ht9JC»l 
?1 ^49^ CHI ^9trHl 

?9 it 31 HWB HC«fJ I <fl3^ 

jf^JI Jfc»19 nt?tC9J ^tn uiCJf 

C¥^9 «t'3tC9 <49^ 3 TnHTO 9 ^Tt^tCHT 
^t9 ^tnntiBl 9t^tCHl ?9 ^49^ «{*rC^f!Jf^ 
ntC"*l9 ?t99 WtCt HC919 Ht9K*l 

<StTO C99f:H ^C9t^H CH’ttCH 5f999t^ 
9^91 ?,9 I 

ft; 9ft^t9 4^ 4HC«r 9C«1C?H C9, 

■<5tC^9 9tC^ 'Bf'feU HI Ht^, '®t9^ WtW 

«lC9t??H»l® ^injf 9stC«¥ fltTOt? *f9 
C9{^ '»i9f-!^ siftc^F, «tii Ih=^c*«:^® 
'«9t^t9 ^JlT -^91 i^C9Cl^ I ^4^ 

®r9t-«t'3tC99 ^tn ftfBsft^S ?f9 HI I 
|159 ftCH 91 9tftrc« H’lH >4^ 
firftfBtW 9C9^ ’lft*lt*1 «tn <F91 H99 
99 91, «9H *4^ Hft*® '5t8|{:99 ^HBftCaf 
^I’ltCHl 99 I 

^t9 ftr^tH af9S9l '«r99l CH91 ftcai 
ft^I^->^f^9 TOtntS > Ht919 W»lt9F 

9^19 5tf9*n CHlSttHi C9t® *ttC9 I 
^4^ «rft*9tC^ 9ql 99 ftfiFH 9J9^11 
«t»l it'at 9F99t9 <4¥i5 «fTOftr¥ 9t 
C»it^ff^»flt»l ^ 9C9t9 *4^ •lf99'l|Ht9 fC»I I 



•tif «1w3n I ui M, yn 


c>f *ic*r, 

<<fl5c<5 UI^q5»!rt ^ 

^al5c¥ ^t*r^ 5F?i ^ I 

^3i|5 y\^n sfcatfl m ^tn 

c’tI ^tn ^*11 ^1 ^C9! 5fc»i5i 

<£T^tfii« «f»i ^c? •rt\^ 01^^ it'Qi 
0^19! ^t^t5 >1!^^ VI I 

•'®n «t*t <£lfaFltj3 'ilC«F2(tci{ 

V \ ntc-^a »Tt?tw »r^-sr5 

^*1 c^ fvrf 

c^fc^ MrO 3TtW^ ^CflflC^=T mK 

ntcs^ ><1 «Jf3*ftC^ ’Ffll V 

nt"^ I 

^t^c9si 5?t«t»T, 
f¥, Nils c**fc^ ^t*f <p?ii 

^C®.t I 5J>tlr j^tca^ f^5Wt4\il1 

'STtfl'e 31^1^1 ^tn 'ifi 

I 

=51^’?! ?:i¥, c^tsf 

^t*f ’i^'sr? QV 

cw'em I ‘fli nnrfi!=ftt^ is*iTfsf 


'Still c?^c«i5T c’?, ‘<1 ^tnr? 
•it’ltCJll *ftt?l 'Still ^^1*1 

'St^f-f^'^r-TiT ^J=f’5til 5r^i?til =?:? '»! 

’iT^’^1 ^rii5i xi’i^ ^tc^iii ^tn ^r^'sr^ 

^cii ^tc^r ^<t^ « ^®9! n’a*! 

^3^tii 'srcflfafsi-cJT^itcsi csiflm 
I 

^taSUtil Pr. ^5fS|jti| ^tC«lC^if c^, 4^}& 
^t'ltc'5 '®rc'^ 'St’t ^TCSf «ltntC5il 
I f*i: ^t^t^ (ill <st>TCflr c^, 

Jlt^l^C'fC^il '5tn ^tC5f eitfncf ifllB 
'®^J|Cf n?*! '-Ifil^tfl '■^fj^’ll 'JSlil ^tC’T ^$rp5 
V I Plil5*l i|i*ftiic*lil 

«lNf*l^ «lt^ '$t| I W 

ilN^til VB '^J^Tjtil 1?«l^til 
'=lCf<F ’tilM? ffW i^t'31 
5t«(^t?i mw VB ^11 

P:-f^ fec«sfc?ftnt c^, ’fc^*it? 
vw cv\ c^tcii, ciw ^1 c*ic^ « 

^cf, 'stii c?? c«rcf 

^t*l pffft'5 i?cn «t1rf I 



fai3 


R'sH ?jfnc^r^5T c^, 

'Srf® ^Z5im ^^!ltC'5=T, 

^t*tai ‘«^ ^«fi ft^t? 

^11 ?Tr^ 3i|'2e|ft«a *jw ’ff*! 

«f<ic»if ?f^if «r% 

’ifa» VW9 «N « cntfi-*itfr'?9 

«faC*f9 ^tt«-5|«ltCJ?l 

«f»ir^5C5ia ?pf9i:^ ^1f^ i 

cstfe »r^«r[t9 t«iw^?i- 
c?i 1^^511 f<c^5j 

^99 I 3T^«fJj 9fiicet 

5)1 I -55 f 

9t??tt«r9 ’sffts ’iflsft*! «ia <99^ ^’fi 5t?t- 
C99 3Pr\<rit^ C9^ I ^*5t9i tciim ?f^- 
«t1t^ 5FfflC^ 

^t^ai cft^ ^Taz^ 

♦ttnsf ^11 'St^tal ff 18^9 'SCUn <iF9 
^f99i aff*[t« 5r»ir»f5Cir9 9j9T|j 
ntc95r? «artJit9»w 

^r^'Sr? 59^91 

f^T^itW C<fWt^9t9 Wts 5111 ^f®- 
*ic«n^ c^, 9JtT f9¥ *1^'rt9C¥ 

^»f<s\9 5T8i^*t ¥f99t9 m 911 flC« 

^¥t9 ¥f9C«t^5f, 

^ I »f9¥t9'« <9'rJ1'« n<« C¥t=T 

*ftC95r 5rt^ I isi^ c^1 

W '?E3f f 9¥ « (mtfe C¥t^ 9<t 

?t?i9 99c*r9 


ffl-stll^ Pl^S ¥C9 5Tt*ff^¥®tt9 

ctrr-r9 ntw i 

«itf9 'ii¥ feilc^ (i>«»i ntz^^ «• d 

5fc®fj? ) r^^llSa €ff« American 

Ambassador Mr. Chester Bowlcs-tfla 

9C5ltC9tn ^tf^l ¥f9 I fsfn >a«»8 

5itd9 d f®c*i^9 '«rtHt9 fli^9 fe^c9 
dd^-—"I have sent your interesting 
letter of November 30, 1964. to 
several of our technical people for 
review and consideration. It seemed 
to me that your comment would be 
helpful to them in apprising the Indian 
agricultural situation. We have been 
aware of the fact that the case of 
the small Indian farmer requires spe¬ 
cial techniques of assistance and that 
these must be specially designed to 
meet his particular needs. Your letter 
clarifies this point very well indeed 
and also your point on the value of 
demonstration activities pitched directly 
at smaller cultivators. 1 believe the 
latter point too is finally achieving 
recognition. * * * 

^f9^'g' fBt^9 «T< : C^t9t9 

»rrd9 «• cn = 1^59199 fi# 

5WI9J '« 9'5t9r«9 ^t*ltcir9 f9n9W- 
tim *11^15191!^! i9t9t9 ¥9 
C^t9t9 99RJ <519^9 «l9tN fSfVfl 



Wt5» 




8 ^% 

?FfNt3 ww •fC’? »Ifr5¥ I 

f^C-fJJ «f5n9 

»rt?t*}T sts 

ifrstafsr f^c-r^ •firc'r^^ni- 

c?V“rc»ia i c®T<tt?i 

ffete «f|% 

c«r, <11^ »T^*i W •f.s 3fsr «r'f<c’!a 

f^c*r^ ^i^ti ’fsi I »(CJf 
t^^ajS vll’ffH air® 5Ff?IC®C^ I * # * 

t?ta na Ft fa a«,jrtaa "airaf a^tsi 
sptlBai Pfatr^i c^ti? c^tfe fa^r^a ®f3f 
facia aacia r«F f¥ «raaifa® 

wtfa sri, 4tata»ci fnat« cafac® 
it^ ai: aaN caf^ cft^ c^tfe yaca^ai 
^rtci'® caaa f^cia, a^atca 4ta cal 
a^al «itc^a i ^aa? c’Fcajt ^t^tai cil 
ca% aja^ta ’f^c^ct^^t, or% «tata 
Fta-^ata ¥fac®cfa i 

?fa fa«tn atcar atcar catati ^caa— 
’BTS^ar itcia acaj cai ate® aj^ca i 
i'etf® cataai ^taatria ca, • atcaa 
cicaa acaj can at^ 
a^ta I 1^1 ’«rtaat'« ’ftaai ?pfa i 

f fa fa®tcia cataii fa^ at^ca 
ifaa® ?^atc^? cataata ac?r 

ffa fa®ti afiatcfa ca, a® a^^acaa 
«ijsfcaa "^tca a^a ^a*,*** 
catcai atcaa Fta ^Fai ^F^ca. '«sr«ift«^ 
i® a^acaa ^iata a«,ia fa®a nfaata 
«ffac® catcai atcaa Fta^tcai ^tFtcaa 
afata® i® a^icaa waa 

^tca a«»ia «ii^i «ffac® 

icaa Fta ansiata aja^i »Fai ^atc? \* f fa 

•Statesman, «ai ca, i><»> 


fa®tcaa ifaa^aita i>ai ®f-fa®^ ^fac® 
Ftf? ai I fa®tcaa af^® State 

Statistical Bureau-a ifaa^iita aaca 
'ifaa -stta^ caai afs i ia^ta't 

I ^aa ¥ai a^caici?, ifaata 
«racaFcaa ^ica^ catcai ata ® ?ta 
Ftcaa aa^a®i fa^ia ®ca i f fa fa®ti f¥ 
ifaata aracaFcaa aia-Fl a^fat® 

itfacaa ? sfCia «r®tca a^ata a^aca 
^ca^F "Ftca^ icaa a^qa acartaara® Fa 
at'^l ^Ft® ^tfa, afCia «r®tca 
c^ita ®t«f^it^i atata '«Tca® iitca 
catcai atcaa Fta a^ai a^a aa at^, 'sriF 
^Fi atcataa ®Ttcai 'bj^ji i =5?®at^ ^faa 
ifaata ®®^1 facasr aa, a®^l facaFt 

Wia ¥ia I 

h^tfa^F '«ia«iacaa c«ftatcii 
4t5ta aft< Ftita ^Ftc® ®tFta« 

cafta a®thFj itfVe® itca ai; Pf® 
®tFla ac?F ®®F^f?i iFwataj c?^a 

mt^c® ^«rgjrfa®®tca afitfa® ®faai 
^<9fi fafcaa acaj «rFta a^fac® cata f® ? 
caaa—f ^) ic^ entaa a^a^a, ( a ) 
aFc-^at^ 4®®, ('5) a^sr atcaa ajtif 
«rFaa, ( S ) S(a-^® ®ftC’ra Trenching 
ground-aa ^tFia, (4) ^tat^ca «rc®i¥ 
atfla citc^ ^fac® itF-a^a atitcaa 

«fa^a I ^ta'S «tcaF 4^aii aFwntai 

mt^a ®ii feesra ®fac® atfa, fFv 
®tri®l a^ Ftai attca -iit ®ca vt^ata 
ai I ®^c4caa '«tt®l at^f® entaa 
atac® ai< ata afac®a—attifa® ^fi 
• af ata I ^Fta ^aata c®ta ata^ ’itft 
^acaaaif <a¥-aFiB ac® «srtca® 
afa' ^i®tca ^ifa^®5 iFSTitai ^fa- 



’S|«lteTl If^^, ^t?1 C?«ft^PI C^, C^ (, *l^s{ ) ^tSf s?1. 


^tRi'i5t*r '3fftcsi<i 

'»ft-Sf?*ll^ « SICB^ I CSf't ? 

C’f'Nl^ C’fsi Land Army ? '8jf«®'4l 

^!^ZS <tff? 'Sft^^CiI, Ts? 

|5.1C??l ■£(5T^si ?Fs(1 I 

’qc^l'«in&^ ?^iitc®, c'i'N 

'Bfta <i!^f5 

'iiai 5tRfC’« I 

9Icm 5C^ C5, 3F(ijsa» 

?ITt=T “aitsitr?? -f\^ ’fjS ■■f^C=95l 

ff5 9|'C^ 1^5* ^ft^lfsTsp- 

I f9i 

'®t9tl5?5 5!{'5'“fj ^»!t=r to5flt5 f<55 I 

=5^5^ “tC’S^ 5'a’,? r^^il5*f 3T»!5 

'Sf9lc'it5 ’ir<i 5ir«ir5 9^n i c5 

■f5r?^g ^3T =?i^. sfr^ttn^ 

T*i5 -Tl^, 5t5t5 

c^rc’t^ w fe^^'^^f1, •'^'i'fv ^C'-!!T5 
5sf55t5 ■^it, 5t9ta ^|>f’?r*1 

*iff5 ^ff^, 5i?N 

cm ’®f^ '*^l> <-'5 

5f9ta 5i9fa 

'«lta« 55SCS!5 ’®i^at5, (7\ 

Vf 95*1 51 

5'J 9t^^5 ? *FJ^C^5 ¥515 f5<la?«|5 

»f55 ^9t« C¥t5«i^ta ^r^-S f59t5 

9^C5,'S(H|5;5lft 9^i:« 

5tvf fvfC-« 9lc5 I ^*!C8r 

^spSg 5[-:5j vj^951 5C5 ^f'?5l C»{«1 I mm 

sii^a *5fts|t5 <afti:*{5 5f5tlC5 

I '«(t5t5 <^l¥ 5f «lt5tC¥ 

% 


f?C9tS| I '®f!fi *'iiC¥ C®1 '« 

( 5^'ir) 5l^|-9tc5 5itfta 

«f«fc5 '6 () iff! \5t5 5t^ i 

« ( 5^5 ) «5a c&ia ■«lN Vf 
C5^ ¥r'¥ ^fara ? « () C5 ifa^H 
¥fi^ 5?f5C'5C9 ea 'n'^’t’5^1 ¥tcafa 

^fa*!h nfaai 9^C5 ^-55^ c*!^ 

^5»!fca 5|-n!'5 ¥f<c^ ¥« fw^r 

SltfiTCa '£<\ 555 5^C5, f95t5 

¥far9 9^C5 I 

59(5tw C5f5 n^l 
(Vatican city) 5r^5lC«5~"(ftfaiT 
^if5¥ 9?C51 

asfau® 51 5fnic«5 “ftf« '*1^5 ¥al 

*U^C5 5l” I f«f5 «fla'« 5f915lll|5-*»!tf«a 
T^5 5f5 9^r5t? ^a5‘5 (Development) I 
f^f5 afqalc^'i ajftcai:^ 'a}tf5¥ 

^5^ 5f5i1^¥ ^fasla 3it« ¥fac^ 

'B?tf5'¥ C«!l^C5a f55’C¥ f5^C5 m’s 

3'tf«9^5'®TC5 9lc5 U55^ 

^f55U ^fac^' 5^C5 1 

'191 ^rfr'9 5151 5 fa 511 f553g®tC5 

9|C5 I ¥f5tf«9¥ ¥«1Jt*l ^5'. 

15515^15 atf^ra ^F^ai '«iR^, 

5¥1 ^fac^ 9^ra” l 

'si^cata 'tl^tai 

C55 mMi ftan ^fm C5r55 'sit^’fc'ia 
C5C55 ?1¥ 5T¥ “fff ¥5991155 ^ifs 
59t5f^ catena '2fC5mT 

ff 511 atila ¥55t59t5C9 ffa fa^tc^ia 
9^'n¥f5nr9€ ^5*l^^tta wata 9fa- 
C'i'ff, '^tatai cm ca:5a *rfav&, 'Bitf^f 
c-ftfais « 5t5tf%¥ 



jf^fi'st? sfit^f «*ff^“ c^?t^‘fi c'ff^t'sff c^, ’?tc«r 

^Riii <£1^ 5fra5i I 6t^c?i9 ^9ij «r<mi 

c?n i5><te»-*‘». 3ftc9t? c^m *iw f^c^i «it*ift^ *f?ii 


f^f«W *f?W3 ^f^«k C?I^ ^jH=f I »T*^i'5!^tft c^ 

f^5t? C»f9^C?F “« '55t*lNtai1 

'£r<(t^^! »fl^ ^~'®tC’f '«f’t ’!F?1 5fC<? =*!tC'F '«;5'ff<^ cst'f 



fssr 

^ftl I ft« c^t=l >t,Wc=f ^ _^\ 

GFtsT&tc^t c’P^ir^ 5(1 ^W5 > ' 

^»ii ?r«i ’ll '"i^ ’Ft*i ^tcw^ C’lf’i- 

I ^»11 ^tt^( I 5HJ( ‘^sr ^t*f»lt3lt?f 






»ft«lt?l*l *(<ta I 

^5)c^ ^rf« 'oii5j'>g 

m (f53i'^) 1 

m ^#-sitJf'Pi4: Hrtf^ 

^1 c»rr»i‘<f''^3tN9f^ii{ 


wtl? ’{Slt^ I C^T ^C>T¥J»CH* 

^?I =«»Hr I ’Sff'ftJf-Pf^C’T’l' (Neu¬ 

tral) C4t^5( ^ tc9i^3j*f ^’fta?ar 

uB^f 'srt*rl=^^ I 

^Nt5i-p!^w, -srr^iS *rif*(t‘lc^ 

c4?rr^5r « i >«!:?« 

<{c<! c^'Q^i cm^ *rtc3 c\ «tf«l5 
n^iJitl?:^ <^1^15 ^'u ^1 f^feS'’irt»r 


^TiVrf?T5T^' 

Co^m ' C71' ') 


'30' 

[■ 




(531 

'5(^r«'^t^ C3)fw8r^« «ff»^’ff<’?rC) 


BfHl 

SrC-^^—P. K. L. DruJe 
4}^^ H. A. Lorcntz-i)fi 
5i<^sr5Jt^J I r<F'« C^fi|^St^£iJ« C^C^S 

^*C(?J-f^C^f«l nSK^I ’a;t’1t3>^f§C'fi 

'■1] »fc'f s c^if 3)fai (’sif^'S 

’«tw nfi(^itr?'3l *jf'^il C5C? 'BIC'!^' 
f*l—^ (53 ) ^$1 C’lW t»t\(^^ 

n*rlx’N *t4»iii< 

’®ilc9(t5r w.^ '«it*i^i «fc« 

*lt(a, «rC^T-F C»l\ieiiJ 

«f^tW3 "?t?t ^11'« 
^rai I s;c«iT 


'®ltc^, Mm 31 '« C€ftljif 34X3 

3^'’. '^U 5t9f?C4 

<s5f9fx*!| «fF« C=^C^r ! 

£41^1 4«?sf^ ^C^4l}if -aitC^, 

*(^'S?r 4Xil 

?X^I "if^^ iH4 C<fC4 fh^U 413 CW 
C?!Cf. C4R ^C3 ( n-^Sf ) C3tfe 

«tt4C^« "ItC^, ^t3 >1^411 ^X«11 
^ X n'-^ — '5(4H «J44 ^13 ^f5, (yflts ^C3 
bis ^'Jirf?! 's^^. fsra^ J?%§tc<4»r '« 
n3»tt^3 4iR C'-'K4 ”4l'«3 »i|fl‘!1 

43t 3k3 I 
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[ ISf 




?t«rc« ^tsi ^r?®! c>i^ 

nrc?i m 

><^!3 n3*it®j[^ ^5 fIS 

c3Ftfa^ w\i^ 5|!r, 

^t^cgtw n«»(t‘i{5 ca’iffliiC'f 

cw I ^ cs'ir^iir 


siH «f?ii Tft^. s?C9 

CNt^ >^f5 ^cff ^c«^^3^'^ ?? ( fsai-s ) I 

(Covalent conipoun .Is) I 
C«f«l1 C?(C». £ll!f n*l^ 

(m c»i\^i's c’Ei\’r *ft«) 



Iwis ’fC^ C»| ?!<. C^ri'f 

C^Vl (Electicvalcnt ^j'l Ionic 
compound?) i Pfl ’ifvf ^|5 



fbtll 

C^]\>i\—\r 

'b 

*1^1 ^ii-fl 'ipiSf 

(Cube) m- vji{<?f 

t.Tetrahcdron) ^(al I 'itpsiS 

’lasifj 6tafe 


,1 , - 

•■ L.*i- 

« • 

« • 

bH^ fbH 

( (.4''a<n5<i'2 ) 

1 ^■>i5) f^C9^ c^tU-^ ^ cn, -'Stat 

bta, ®ca ^tal S'^ca tlafg 

3na f»n (fbiS'Oi ®ia*ir®ir® c^tfeir « 

'ii^t§ c^!?, aSHi w t 'Si^ 'ai 'erl't^ 



I "^tjl *f?l*lt‘il? ’tiif Iwj ’!®t*l1t 

I *11 

»i^I «fiawl c^f'^l nt^Jt'ff ^tcifs -nra^tf^^t'e ^ i ijiI 

ms jf-Nj?, f^f^^sf, f5ii '« cm ) c»ir*|5F'9tta'»r»ti^ 

(Intrinsic Semiconductors) I 
8|g ’qf? s-cart^i <^11^1 c’jf*ff'®tt« 



fsai 


C3|^ c:«f? 'eitcw, ^ffliait® 

®tc*fa ^it^c«?r ^cai^tc5{5 n*v<tJt i ^»il M 

^l§ I (Extrinsic ?n Impurity 

®ti??( nii"nwia[ ^ ^lr<lfsiitsi ’ifI&c¥ (*») 

( fb-i?*! ) I '«^ls <41^15 'BI1l*trsi=!!f *tl- 

1<f1^ ( n»i^—• *ltl« Wii»1 «lfi>’?tf*f® ( ^®!r 

* 1 , c» 13 »' J^tai’Pl^S ) 'fl=F 3 | ®tc»ts 

^%n i?c»i ^im c^tafj®i-tcai^l^T nfe n?i*i1i« -Jitfcai 

^cfl c>!t5rr®i ciftf «fflc*f3 4if«^tnsf »!«<) i 

?»i 1 cn ®t?i lt»i^i|csts ar^^rji 

f^5iv6t*f ^fntcn ®tc»r« '9«—srti^ri^!it*i (^% 

’r®j I c’qNi®! 'sc^ 



Wt»i«fwtn [ 


I f^'8 Ftsfe «ftC<f*l^t*f niJJt'iS 

»fc«r ^ ^[Cfl n^si-hr-ilr 

*lti8 BtsfS ^r«1«F§W9 fifCJfSfSf I 

(Charge 

carrier) ^fsj s9ftC<tf^lftC*(?r 

•tC’f artC<iPiilt:=f?J 


C>Tf*l¥«t|-C5? nffl^tf¥«1 Nega¬ 
tive ^C9\J|i|c*ra viiw, N-Type 

«r*lt5»«: Positive 
hole-vfls ^tt*r?l P-type C^rf^- 

^<T1 'If? I ^‘^CP "arf^ 

CVf«5l c’f*! — 

f>rfiT^5J (Si), (Ge), 

C»icqf^?ts (Se), C&5lf??t*l (Te) I 



r&(3 


C5J? ^?f{5 

«F»i «ftdr»i?t*i 

c?t®fi«i ^t|rD *5?*! 

'®it? ‘^’^15 \sf^v 

(Hole) fC? 4?^ 4sifil 

4^-<4^t8 

Hole-4a W f‘fr^^ 'ei<— 

Hole-'il? '^’1^ C’T 

%i<€ ntw (f&3i*^)i c? 


C^H--^?ft^®—AI 2 O 3 . CdO, CuO, 
TiOs, SnOa, GujO, NiO I 

« C^t»{=it^®—PbS, CdS, 
ZnS, SnS, PbSe I^Jtf? I 
[ A1 — '9{Jt^f»lf^?t?, Cd— 

Cu—^*tt?, Ti —Sn — |8sf, 
Ni—Pb—c»^®, Zn—fsff, O— 
S“3Tt»'*Pt< ] 

^j58ir sftw c^fiicvrsr 

n?ft<« jrt=if^h?? 1w?i 
«rtf«i?® n? c5if»r?at^c?9 

^tc^T c*tkf cnr^i ®?5f 
ctt;^ ^c?? f?sf f?=r c?c?l swci 1 



nt^t^ (Modulation) Nltf? <p|c«H «fC^ 

c»1i( c»!fJif'9tt?r «itK!ii JitRfsrh 



fpar 





'« hole (+ ) 



(Rectification)* 5|CTC'®« W -fiT*!*! 

I^W, |jt*lf^fe?> ^1 Point Contact Transistor 






9^8 






*fl’«r5r -sit? *!5tf 

Junction Transistor 
tiffs 111 ^!5cf 

«ffts *ffa*it*l 

fW electron 

hole-electron f| hole-electron-hole 


^C5?f citfe, ficff Cl^il 

ft^ffl C^flf'^lttl tflfe 

f CBCf I 
CfCH cic*f 


N 

P 

rf I 

P 

N 

P 

(') 

L.....^_-J 

W 

iU 

L^) 

C-) 

(•*) 


fwi 

stfl c>fr»(f'Stli "^ISfIs ^ti's 'BftJif c^rl^f»{f 

«ff^ <fl^|5 N-P-N P-N-P ntfii 

tiff ( ) I C^lfHf'Qtll ^'Sl^ 'Bltt9ltf*ft« 

^rti’T ftar tD<^ IciftPff ^affwris 

(Triode valve) j?tsif ^C3}a i^r^i nfaa^sf. n] faiifs, 

»it^tcn71 faiita cm '»ftftca ^*if«»^ «ic^f c^H f t^f a m i 







tfiE '®itcf <3 Ji;| 5, 'Bit?f® '« 
f>=f C<fC¥ i^tij 

f^si ?pf^ ?ilc?jt 3fC9tt^3i 

«ii?f^*i it<f I «rt5itc'fa 

-sif^ c»i^ ’!^Tt?f 

’j'aijtitai ai'9aF<srf5^ jjc? 

CH aica ^Ica 'si^^^tca 
c’llf^ca^ ^tftata 

c^iit5T-« i ^tiaa (^s>'i»>) 

(i^'« ii1i?stft tii^^fS 

c'«r?:¥ w 'Bif^?;c*t i 

^I5 5ta sJtt’T si?t^tc-f ««c^tiS 
f*i^(a P'S ^ca «3j!<jri 'B?a«a*i ^ta i 

»f^t=?li^t=f c'esiln-s '»3p<yi^ w^-jp^ ’^a'fca 
«{«(*i 'sia^sa*! i 'bi^’S ^ta 'Bftc?T 

«ita « asca^lB a*"t « sifta'Hats? mapa 
ffC¥ *ft^Twi ^taf^9ii ^tc'ra 

^cai?, 'Bitata ai «capa atlB 
"a4 aca c^iis ^ra c’ttis i «#- 

tfcfe f^ta c«^\ita ^-t aataft-tata 

c«aTsT-o I fa« c^ta aiwt^ a^taw cai5 
cata ca«ta-aw'® *ttiti:« atca fa i 

>ft^»!j 'si^a ata 
ai^Wiata c^atn-si c^flS 
tftaa ^’a^tca 'qaw aca <fla^ wapa 
^aaa'®c»ia Ftn, aaa, '®t*rataii '«a^ 
amiafaaF »j^i[f^a *ifaatn acai 
»itt»ta inis ca^a ^a 


toa^ iir^ 'B^fl^taa «iaF<jcl ara^aa aca i 
atf^a aptatiata cafaata-* «3 f '«if«a[n 
at«ai aca a^caa >8t ^ 
vat"t ^ttaa «3p caca s ^tajta faiatfa^ta 
iat'? aa i 

af?'® «3p ^fa^a aacaca aFtcia *sra, 
<«t 'sr^iS a"at# 'sjtaltaa wta «ir« 
a"tfa^ I 'jua 4ata aftaa a a 

aaa alp caafaata irTaa atia i aa at-a- 
ij[ 3 f drifts »«aa^tra cna cam^ ca, 
^c<a 'Bitcat'« caafta «jm a^ac^ atca ai i 
^ta ca BfC!5l 9i3Pa c^faf^aa afa 
c^taata a^taat'® cat i 

w^Fa a^tat^tfa aatataara atitata 
■atca lafta '« ca®ta aaif^a 

at^tcaj ‘flt -aals a"at# ^aitfa a^t^* 
aa I ^4it aa a^caiPM «ica=p attai 
ata act, ff"® »iit aa '®cai aafaa ?ata 
a^taat« fta i c^ta ca^ta fa®ti?ta 
ac« ataa, atfa ai ^ata a^a,*n 
aFtcai ac® wap ^c«® cascaa aaar, 'atata 
atcai acas «^f^ata ^«fa atai 
I «3Fa^fea a^taj sta 'Brta?- 
aaia (a^a^a ^aata) ‘aa^ 'ata atwca 
^tta ®tt'Biatttc®a afaata a^^pai > Mn 
cac¥ i«* «N aaai k*® atca aca ataai 
fia I lat aa 'asiata a^r, 
^1 «fi5jaF®tca atel^ ^aata ?fcafa <a«faa 
fta ai I casata-s taa^ caftata-« a^ta^fa- 
ata«raaca ®fcata *«ca can aatarc^pa 





’i''5f^ ^d '*^tci| I tjap-^d ’i?^ti'59 

¥c^f I ^15(1 ^tf, w#5 'oil?!^5i«»! 'fl'5 «(5f ij'S '«:i^ I 
's ’It? c*r, ^1 wrtc^t^?if^ '« 4f®“ 

’PH attt I ’yen'«ftwtif- 'ntcnt¥ ^*tH ^d ’■rtfte^ni 

?ftr « «jkycn c?ten?r i 

3^1 ?i^tyte"t ^l%c?[ jffpfBcy ^seap^ '«tnH fi®f 

’fi? I cyt» 'nfa’it'i^ I nt^r®y 

'qjflsjTH ?en 'ntenty n’^t‘5 



Tsap'^r^nlii^ ^ di5i c'ssitn-s 


=fft*ft9 nspT '^sieiipa c»thhj?. *rf«»<t*l 

«itcnt c’^cy i®y?rt «»» hc^ '9Wi 

w ®t^ R»f® ca<fi ^nn «h 

^d c»tH I m*rtei 'saF^^ ^nn '®rrf^f j cy^ti ^U cnttc*T 






Cffsr si^sT n\n\ fjf I ryc^s 
WMtail irc^f V.* rf\:\ 

'B^CW ^tu'e lafti?! cncw, 'sr^sJ f^r^t 
«itfar ^«![ f?Cf^ ^¥l5 I 

c»(y«f^f¥?c‘r^r mw ‘^iw^ 


1^8? <l'>\r° f^v^t ’?t: '®t3 

5t*t '®*i I 

'sitcn^ '« 

ntfs 

*?.m ICa ^CSF-g 

f?^i «fWw 



rs« 

'« ctt^—^caj*? csr? 

I >In 5 ^Jt*f S|t 3 t <»»• 1 

C^jf C'51'ai ^1 Wf=^ 'Wfircei^ « 'ec^s C<«IC^'6 <4^ <src^3 

*ft«n ’Ift 1 c^^tt’T-s ff»it:=T •Jfll ?Tr, w 

nfintn cHcf «ft5<i c’fr^i ^twssi «’o ^im «’>i 



mtn « 




«i i»»*, tsciipa m I 

»f"^< fSf I «c^ji 'Bd^^uvsstffifl 

?t5*i jf^c# »iw c«F^ 

*ICi^ ^CflST, ’Ft?*! ?W1 

*iai ^f>i %i^ ?«tf 
4?^ '®t? fn«it?r ’«it«a ?Ft^sf 
'«!’«[ f^®C^ ^C'® ’^K! c?? 

I tjcap? <«t C*t’*ft?S‘1 >lt?C?? 

®t? '«lt?^*l'®9!C’F ’F??t? 

•icsi ?t?N?in I 

c?<fi *i?t?ftcn »i?t’if? ®«iTt5(- 

?t5! *lt1^C? '9W^^X^ JFt<^^®tC? 
'a^Sj'^q^T ?F«1 C^Cf I tv® 
a?r?B? »Tsit?H ’F?! ?? f’T I 
’Ft«F '9C'^? "“if® ®t*T»!ttiJt? ^VS 

c?*l5t c«\® «rf^?i ^t?t, ®i 

^?1 I f?f®5 ?t?1 *<? ^It^jl ?F91 

I c?*i=i'~c*im??*i ®tnc^ 

?’pi «rt??[*r!ic»!i ®tn ^ '»itcit?r’if?? 

®tc*t? c^® f^a(c*r?i 3Tc«r 

*itni8rt¥ c?<n 
-oiFar?! ®t? f?c? t5 


^ti I ifl’Rt? *a[?i *ftv FTT^t? 

^••{5 *f!% ta? sfiitJrt ff« 

CT^r??c*rs iTtw ?fii:»ii wtint? 

¥£:»! «ft=Ti c»r:f, 
'e^ c»int??c*r? ^it^F ^tnc® »iN? 

»!tt’r 8|t yfsft^f I 

Oicaf? \4 c 5?? ®t? C*l^?a‘ff5 

(®t? '*it?^*is:»ia fe*ifa«f9r) ^a^t’F 
<rt? «* cw «»* '®*i '«iia 

®t? ’Pt^i «c^? r?t? «f5« 

^f®c® ^t'eai m ?[t? I 

C®5lt’T-'s* c? JT? ^’tT sFCa^f^alc® 
ntl^cam, ®t? ^f?:® 

I <41 ’^fhi 

?tt<, ^cir^F 

?C*! «(ti1 ’F?! ?t? I ^IF'Src? C<»t’f 

aftca? ■«?%■'? «ltri f’F’ll, ®t9 s ^?c ®1 

*it«?i ?tc? I ®r? <i!?>l8 f??t? c’lff^c?^ 

^?t?J f»!?itc^ c4c5Cf5^ 
'9 «it3itar? *3t®-c*lka!?1—f’F, 
cl't’T 

'scw? n^rfes^ ^Tt^c® ntac? 5fi ( 





’tta*iHf^^ 'ft’t =TC5r 

' 81 <tf siTC’f, *ltai ’FCH^-i’ ^ftC’t'S 
*its?5i^ St?c^ cvf^^t®tC5T ^'sri 
^i8c®li mT^ spfijjjf n®t^a 

cnt^N ^rtc^r) f^’rjt^ 

<sff ®*fc^ rHC«f« ^®fia ^1 c»r ^c’f^ 

cfetotcn C5i< 9itfnn 

I ^tc?a r^rcf '®tf%C!it 

^k^^ 5rc^r5 mn *it^- 

Teifl f«fH^ =fc«5n C’l^ *it5if5iai« 

nfa c^f^n f^f®9 nt^t'?, 

^tctr?f?ift ’ft<tT*r« 

c»[^tc^ c^h I f%, 

R>ftC^ *fl?tC?fl ^56®! •il'StWlb 

era's c?^tciii ratw» «I^’SI 

c^t^r ill I 

®3r«C'?fl (Selenography) 

r^ntc^ its ^n\ 'Bifiitcws ’^aci 
I 

«rrt =ftw 

i[ni c»iW9 

JitlB cw c^tottnw c*?t9T c5t*r«itf^es 
b'tc^s *ii(’i^nTn iftan I 

ilK paftf^cifs «ifiw^t« w njtf»\f»i'«? 
c^tit frat«( nefe 1%i 6tir cftij 
(Atmosphre) C^ltf 

^rC'SJ ‘fli 


^c's cncsf^c»iii I sfts*i ^-sftiis 
btc*fs ’ttes ^t:*nts f^6|fl*i 

mz^ ntii I ?c»f 

HtCif, §tClfS ^’JeSS STB'S 

catt^rs ns csf*iif s^cs nf^is «[fcn 
sftrni stfiss 'nsifts i wfsi wts) 
'a|St¥fS S1 f^esf ^sn -qis^tcss CSst^l 
ciil cnntci? I 

•iisns btesi ntn iifttsf c?c®tnstn 
iitiH A^ c^rtf®fs(r nitf^fn'ss Jit^rsai 
n^^ts ^cs cJit^t^ifS nt^c^^s (^ 
sjtn) ^s«iss 'Bitcs^iS iitiifsai ’fCflit 
« nt^t'g-n^®, ntff'®^ 

’^tii'ssfns iit»i’fs*r ^csii i 

n^j sfni mz^ ff. §f*f «itg^fii'S 
^sOTtrii^ f5Sit«ftsts ^'int« ^tsif ent^N 
iitw A^m «fT^fiT I cn-i(s mtr?# 
jx^ ff ?cs. 'arsns n*ics iis 'flfiftaj 
ciini f^n c^Pic'stn »it%9 §tt*ra f«rc¥ 
^tf^cs I fifts A-^ iftntc? r®fsn 
si?9 ncs sitiit^ns n^cs^M ^z^ tt? 
nw fstss «nT ’Ftsni 

ttwi nti:s cn c?ni sts, <««fn 

its^ ^tfssfts I nstra ^:i:ns ^ni, 
ciitntPjsws w n*!? its ncssntnts 
?cs wn ^sts wzn ttw ns« s 
«iCiPF sifftn 's(®rtifl cnesf Sts i 
‘ssns stfnns t^nesn ftsts«csrists 
sjt^jsts «rts nn sfcss «f3Pf« esfets 
^twr <<¥{5 stsfsis ¥Ms I 



Ilf nwi 

3i^C6C? ^C9[*rc^f»|j, »*r?i p«t£:^ « i tttir* 

T9C«=T c^, tfr«r ^%'9 n\« ntsp^ « f^i^"*! mm\ i 

•^t^l »r«^ 5 f? I < 4 CfS <i|^ 46 tcs^ m §tc«f? 'ftt?? 

Bff iiun I 

*fc'?i >;>«> 3Ttc»i '8«ti:^r«^tfl fw fH. 


ti 



59*it=r sar’jch ( nrtrif^ jjfi »iJti5sf ) f 

few ftfli '«sftc?nif^ft-'>n^f 
c*(t^i c*ift's ftfli cw^tcsti ^'C’Beii ( v» nt;— 

) t 

«[wN cafTtf^- '9 «rc5kni 

cm aiifjfn ca^ ^ft^nr <fti ^ 

ftc^rn ^en *friffii5n i i ^<ri ^*rt wft« i §fcf< 

^ewtcfl cirt^ta f^rc^tfew a rff^?r MiCTiaici. 'Jtfl 

’^pc^i c«ft¥ >pc)?i cat'll wc*fi nvf w f% i ^frcf 

wti ^jtntw ^at*ir ^wc»it«^, fnfni ttrw i^tsrfNffecff « 




84 > 




ft»! 511 I ’ftc*! « ^Itcsfa- 

VfsT 

▼£^4tfrlf Jlfsjfsai WCi I 

a fwf»T^8 ^5 f^fiii? 

if?r fk(nr »t«i *it*ifFai 

^fii 5t1Cl 

cn t|?c^ to ^rit 

«:i, c^Pit^tcn? f<sm f?cf 
tfcvffl c>}^ fjf^ sjwt«si ^iif0 c^t^rt? 

f>ifiic» C? 5^tC5l ! '«?! «£i 

c’ini 5iu»-«rt«wi 5tc?i 

c^*i!T ««ci '%i ntfs, 

^ntci '^tcif9f*frafl (*(«!:«? atit^) 

^Ksiit^ 5t^91 c«tcfl?i mn ^i£*ils 

f<ir5ff*if <irk^ 

'«rtcif«rnr«« '«?«»! 

c^t^i f?ii ^£<1 «itt9ti 5f<sc« 
•ftta 5»11 <4^ 5fa '»!«•? »i^a^f»i£af 
c^rcaf toa ai?i ^l^ j 

c«i. t. "»fta 5<tCH <4¥ «lt£*|- 

ffaif «|g, 

’aHW I f»f5i St£*ra ^i<|\ff^^ 

*i« irti»ft«fin sfr^r f^cat^jsi 
(Lunarite), «[tc>ltf^^ 

awNCH 111 «rri "^9to 
^ 53511 can (Luna 

base) ntW ntac^sT I 

‘nl faici fa:*riarn 
fwttsf cn, ttfC¥ n?i«: ntfaia»«! acn 
ntn niitf afta*! icici i facni«: 

ncin|5 *fWi? casi ftCll «(ti®csii ^»|Htl 


Ig 1 a^tcna n<cai»c*i ciai 

cnc?, fna^fnsr nt^tc^a ^BF ®1 <«rfi 
«.,... ^t«fta ^[C^a aFWaftr^; ^«CK 
fiat*icia «inr«i*D ’^cna cBci'e 

^g» afae 'fli faaci ntat^ arfcii 1 

«ra« f«ia faaFtv at^T fitn ®icw nt^tc^a 
^5B5t« =ia ail tofs 'gtotal' « 
caritfsfa? f^^tcaa ssc^, Btcia 
cat^t^iitca nat^atn 

*ra"»ia ni«tca faatar a'acn 1 taaci 
to'Q ncaiai Bitten ^ac^i Btc^ia fafsi 
5cna ac»»a ‘.Force) f^il-'Jff^faFita fail 
«f?itaa a^ai ntca 1 

fa555ti?lc’!fa ai«, catfetl^'stca ikia 
ntci «iti ent^ ai n^sr acini 
n^jS ata icn ff ?ca, toa n^»-n??ica 

<iiaf c^tfel mim'e fsi? cal i caaa— 
^ila an® (Mare imbrium), atC'^l n?if 
(Mare vapoiura), argifa a^tn^S, itaa?! 
«Tff? ata^fSj ftna 

ca»{ra|ii, ^ta*i ^atca #, ai-*!, ariii ai 
atai?a ca^.a «}%i cal 1 Btafncf 

can n^na ^tnta fm 

a® I 

Bt£?a nfci n^<a nr^n anew ^tm- 

fnfaa n^a (Crater), iftr« cnaift 

aitma < 3 fi^a ca c=ita ^itnarnfai 
^nata 'nca^F a^ 1 it^itl 
amiiOlfaa n^atjfnc’F to Bt^^tsf a^ai 
n«afC9i, trcfa net 4ma c^cl atacaa 
a'® ntl ac«i an nca 1 

Bfcaa n^a^fna Btificaf ca ntatna 
caitn adc®, cn^fna ^w«i enta enta ewe® 
>«••• jell's ca^i ntataa^i ’•rti^na 
^iiati <ana ’rDa^l ®aa ^ ai 1 faajt^ 



t fwN 


>IWI fKt?tf?»It»l, csc8n 

c¥t*rt«if^¥t»r, f<(l8T?t3T ^«Jtff 

^cB«rt¥t?n I »rt<rT 

c??t»r firnt c^9t 

€fN «8 sit^sii «ft? c^ai 
CifStWl C¥t^t¥ c¥tift'e 

'stn ¥«l I «f^*r f¥^ 

f¥S ?f?^caa C¥«ft5 ?inc¥ I 

fw-j^s CTO 

«lS[ili*f f¥g «Jft¥C¥'e ^t¥l« I 

fin, ^C¥W ’f^il'«f»l 'Bltttlf’tfl? 

«rta f¥f| 5f?i f¥« wo^ 

sfw '»ftctfaf^fa«1%a 

« wf¥t9 ¥H¥iS fa^a Htata¥*f 

«rf*i¥ ¥ta fa®t4^ai 

^ftrirsf^faifa'® ’isca; n^a^tca 

fZV nifri? I C¥-R C¥tJ( ^a«8tfa¥, 
facias: «itfl. fa. asi^^i?, 4^5. f^. 

(C5?tca»i ta^ta «ft«) fsf. fn. ^^nta, 
'BrPf¥ 'iia^ 15. cnt^ a9ii¥^, a¥t¥tc“ra 
\w c««t:¥ gel? ^fn fe^tfnc'aa ^iw «r5'S 
»f^^ca tit»ra ^t¥a ^^iBca fae-^prawa 
¥e«i ^^t¥ta tr^a afc^a '?IS giaeg i 
'i>«»fiir¥t aijtctrafntaa 

at¥ at?? ga I f¥B witn¥ a»f fasst^, 
ca*iH—f¥. XI. ¥tajr¥ c^, <^|5t ^rtai 
5ig¥tra aaat^a at»i 

«ft<fJt^ ftaegsf I ar^, xi«fiir¥ 


, t aa»r ag, '^^ 

asitcirafnfta (Crater) gt^l «rta ^ 
c¥ta<8tra art^rn ¥ai aat '^titra- 
Orfa-^c^ tte?a Ti^a n%a 

5|r^ aTt’T^ata (Magma, a?lTtf!(Ptfa? 
ait^arh^ aB) ¥jRt ¥ai gcari i 
^ >srt^<tf^^tPr¥ 'B^c'5 ’jfafta 
nft’ia^ 5tr?a ¥lla ^awtfa'® 
¥ea ¥t^wa »?§ gai cn^ vt^eaia aar 
fata ^at^l fa-^apra aa 

l^t¥ta ^tcaafflfa-if^taa i 

^iTli^feta fa'sffaa/f^iaa c*^ 

c^fttiT f¥B fa'®t#a *ta •f^ata ¥ta ^IS 
^^t¥^ >ia<a ¥tatg=f t ^ta ^z'^ tit?a 
fag f¥§ 5f^a fe^ta >f^at< »?f& ^tacB. 
at^a}f^t¥ f%fa -aitt^raf^faa 15 at»i^ 
at^ ¥tasr 1 

tftaa naacaa ^yz% xjasi 

xiaa ’t^tta xit>T c'TVtatg ca, cncaa faan» 

fawta^ m. cattaq iiit¥ xjsf-^a’ 

aitaa ^4'^ at»i ¥iat¥a i 

xi¥^ ¥ai '■itaf "aaf faatt»itc¥a a« - 1 ^ 
ata ^ckf, fa^rtaa ^^B^a '«i> 5 faf^ 
at^'s tta ’latai 'sica¥ f¥| aataf's 

'BiafaRaa asraaj^ca ut¥l *(t^ «rtti 1 

fif¥f 5 t¥ ^a ¥aata ^taai ear- 

' 8 if«ata atscaa ffea^fa 'si^’aa^a 

ata at¥ta 1 xi^at ^tatcaa »Tatlt¥ 
•l^fta ¥at^l a^»--5trfra ^t¥ atga "fi 
ataata at«r W cia gca sar-aaf^pia 
aftai «Jta '•wfirtf ^a* gra 

5fvrt¥ «r®j«f®lta aftaata, catarata ^ 
¥ttaf ait’tata aratFta '®¥T%< arajta i 



titf 


C'ai c^csil I 

f5^1 mi9\ '5(3I’» 'BI^T|tl»1 ^tS'« 
fVf^l ^{Bsj C^t‘f ?C'® »ftc« I '»^tsltc^f« 
JTCflf 5 iwf® c?[?:^ wHis 

*fil1 I '«itCiT«f wflffl 

^tatl c^rmie^r, 

'It^tl ^r?=r 'Bjtw’Ptn ’ait« 

iffl ^11 41?- 

c^'r? =n, c“f? i 

^iti’fiJ ?tr»ta c’f^ 'Bit*f? c=itsi1, ?nt?[ 

?t*i c? c?i:?, =r?*\ 

sT^Ji i»tc*r 5t?r5?T ^T, ^r^^tii Tnw 

5?«ir? c3c«r c*{| Ji?9^ 

c?lc»l^ ’41 «l^?l?[ (Lurcx)l 

1?^ I 4?iSr« int^ 

§-ntcn sri^c?i! '5it^9*i c*r^iii i 

«fraac‘fa ?fc«?‘ '«utf>r- 

(Cellulose acetate-buty¬ 
rate) sff^? aja35^ ?ai mar ‘^Jt^afsi 
f®nf^5fi|’ n?r«c« ^ft^f^%tE*fa alai ati?- 
«rtafa^ c^Paf^^r ittl^c?a f?ita 

^•nt «rtat«fsrt5!ata\ 4? fac? ?1 
«ft^a ?ftl%c?a «rtaa*i srtfnca 

VI I ^catara 8|t^c?a 

«rtaa*i at?ta at^a aufa*! 

ate? I att^t?, ?ite»!t5T «raef ^itaai 
«tl^c?a ^aa at?ja caata ^rt^p?- 

^a «tte»ttFai ?arai \ 


at^c?a faf^s ««i, caaa-»!^^i ai 
'sitff« vficaa 4f^f«a »vc? at^a 
fac-ra '9a’9l%, caaa fa^iv-afaatfa^ 

^«jtfwa sf^faara aetata taFCW^ ati^-'artafa« 
stt^c?a I sft^c?a ^na at^a 

^ftaal c^ata ^car a'^ate^i «rata^: 
•taif^a^ a?n «t 5 ?ia i (>) 

'■'STt^ata (a) ^f^a*w*t5r 

ai tc*r?r^ttsii5^ •t?f® i 

‘'sjt^ata *taif«a ^ 5 ^f$c? 

f«5r ^cn ?ai cac« *rtca— 

(?) atn ?aafa »ic? ^rc? ca c?l=t 
fwfataa ?ac'® 'ate? 4a^ af^saeaa 
’if^ at'^e^ tte? \ 

(a) at*^^^ 'BT'il'sf^ >Ta9ieaata 

at^« V I 

(n) af^^^ a^a 

V I 

8tt^c?a ca aaf{Bc? al^a ?ttaaa caeai 
^ca, c^rk? «taca 4?!5 Rc-ra aaeaa 
»ijt?teaa «rc»i*t or«ai v i €ie*i*<i5 
«ft»r»! a^a §*rea c?ta at?e9t 
?ca caa, atf^ca caa, at^a w 
sftf^c?a Jf^eatafa csft^fteai ?ca 4a^ faa- 
5ten«n%ft8c«<re? ’trta caeateai ?faca caa 
f? f«aRa Rea 4^ ant?taf5 ^«fa ?at ^ca, 
R^a ?ea s(t^?l5a ^aRfe; 4aa 
arailJa aja^teia fenai ntatai'®: aajtrst^- 
t^f, '■ntfaif?®, ^^faai, 



S08 frtif 

fif?F '« ^1 

n^f^src*! »!Tt^t«fe «’SFsi ?if I 
«ff^?i '«it^i^*t cT^fg mw «ftg 
b-R n«f5g gjtc^fg *itai gjg^fg 
▼gi I ^t^lSg y^iw 
«ftc¥, ^tci5 m ^*{ng wi f^^cgg etn 
^X fiiz ^tto c?«fl w Vi I 

^rf^'e 5it'S»l gjg?tg ^il 

'srITH sftgtgi®: cg^g 

'«fji<fif*irHsti:jjg '«rtgg*i c«f«gi i 
TBt-n nt^tg "srf^ 

fg«gs: gt^g «r:gt^5T i ^tailSg »}gj’8?:8i 
fg^TC^g >Tt^cgj iJt^c’^tgg ^tg 

f'«^g mv cg«gi v 

uig^ tycg «cg gtf^cg «ftg 
cgr^ ib'*.” c>T. ^'s?i g^gi ?gi 

'qjt^fgfggig ^^tcn sicn 

v^ gtc^ <flg^ c^ri^fi f^g grg 
gfgi sit^cgg ^ng fnci mz^ gtc^ i 
^^g fgfVfggs istg fg#l sft1%cgr-g fencg'e 
♦fc*? I (TT? g»^i fg '« ’Fg 
pH gHc« v i g^tg*) srf^f « gt^g ^tg?fg 
^H « pting gj^ 'sfsjntfsgf, gt^g 
«{^g nf'scgHg gi«f i «itgtg 

'■fig gfism 'stcgg ^zw ggf^gtf^’F ?«gtg 
^g ?g ^ti*r '»iHafg'e bh ^i i g^tcwl 
jfg fgHtg ‘gg^i g^i ^z^ ^g i «itggg 
cggfg ^ «Fgi gggpfg. 

■ai^gtg fft^gl? gl ?n gtgtg ^i^ggi gtcg^ i 
^tcgg '9 mm »rHtHr 

cgcgf 4x^>«"^ ggs cgcgg 

^tggg <itg c’lc^C'sg g'® ggcg cg'egi 
»itg I 

gr?^g Tii ^tgg*if5cgF mU wr» gi 
gets g|^g ’rggfg m tna 


^wtif t ggi g^, ^g g^gn 

«ltgtg (gfi§ *fgtHg (Lacquer) 

^fggg cT'sgi ^g i 

egggi, pggtg csfs, g^gi, cg^r, 
gtgi g^g gt®g, cg^fgrg^, ^tggf « '®ig^gi 
«?irq jj^fg u)^ ggtgg gt^g ^fggg c?«gi 
sft^c’pg gjggtg gtgm i 

Ftgfpgjgg g^fg gjg^tg g?g 
g^g gig^'tfggf gte-a? 'gg ^ts^g gt'^gtg 
g'c®! ngifsr’® r<Fg '®f^fggi eggi 

egg I gfg« gt^g «itggHg 
gig, if '5ff«rg«' nt®5i ^ifgg'icg^ gg'tg 
'«rtg uig.^! ’gsg «ftggcig «rtgtafe:g 
ggp f^g^i ege^ gtg i gt^g ^tggniS 
t.g^ ggHg i?«gtg eggg cg^tg *fi' 
Vz<^ 'Stag ckgf gi, cgjgfg fg^rv’ifggtf^^l 
gi gf^tg Hi?! gtfggt^g^ gjg^fg 

»f gg V gi 1 

gfgs ggp cg^ nc^, g>tc^ 

gigglcstnigtaft srfi^cg'g cg^itg Rg<H 
'®f®«-i«Hg ’tgifsg 4cgH g^gi v i 'ejt^fg^ 
^f%«sW^g igifsc^ egt^tgfe «tH 'sH 
m\ p»!r^ ’ftrg i 

«rgg n^reg ngKfSg ^kgieg* glHg gi 
gHtgfg^F ’igtHr® «fggg)?i ggi gg. gtC'"® 
'jliigg ^s«\t^ ^fg^i gfe ^ig gti 'gg^ gt^g 
gitf stt^c^g cg-f i'S' ^g i gt^h 

H^fg^-caftfg? 'BiitHi®? gt^tigr 
^fggg ^gi ‘ggg '»{t?fggF 

gigcw. gtc'® tgg'iB fgc-fg gHtgfgt^g 
>fHUgj ngKlSg uigr g^g gtgtgfggf 
•ffgg'^^g g^tcgi i?g, vw ^^kg’^iSg *3[Hg 
^9igtg cg% *ig^at c«i ^*rg'« 

'« gt^g ^tg*ig« '"geggf '«H v i ^g’s*' 
*tgif®g ’^^fggt mi eg, sft^Cfi 

g<i ag^gtft gtgtgfg¥ iz^ egg mvs gg 





?ri55 ’Sfic? 

«iS«f5is §*rc^f% 
nt6?i ?rt^ fif I 
ff^w }5^( 5)1 

af^i*! c®t^tc5?i ^51 Jil^tc^r ^k- 
c*fif5c^ c-trni® nc3a n^ta c>Tti?i, 

iS’ll 

^Ci?i c"fc=^t's* «rt^ii 

<4# *11® ^k*r-i(e^ ^nfl I 

'SftTI^'f^ nc«?! ’I^ta ’«f?'!lfec?F^ 

I msjsi (il-f{5 .g^CI 

c^t^rtc^^l vr^ Jicicr '(ftc? m 

^U% c^t^ ST^‘1 

«rt^ir ffi^niSc^ ^tc?f 

5ft, c^t^t «{5;'j^C'f?f y\\”^'A uic^i «ft^!5 
f<wtfa i) ^S’l^asiSa l 

niiaNsI «(tcnfl •«i'«rr«N 

’Wft^a*! fifc* 

8(t^lS 'sisi^ikfa 

?a c^t^faa aftaf ’f?ii i 

caWj, « f5fC^#f vfl'? f^f^if ffcat«f5T 

c*f^k« w I %t^i «tcn« M '®tn 
c**tc^ c^Wit *ft^a 4c«krl •rcaa 

n^fcaa ^f^«,c#i’t:ifa nc^p i nca« 
«ff:n *^[c5tfs5 mt^c^ 

•'‘•^ cw •‘••1 aw 

a«ni I Ji?r 51 ^ ?5p ?tc«a 

nrf^"r c-k t c-ta^ta 

5Tt<tk‘f«; ^mt, f^t-fsn ^1 caplftatw ^c»in 
a'«?i I '«fci(ap '31^9 
ficf ^asffw mw c»!HtflW*t« a«tii 

Vi 


(Acrylonitrile, Butadi- 
enC'Styrene Copolymer) Sft^CVS 

V I ?fr^cf <ft^9 

'Bftaai anat^) cwvi ^t5, wc^i c^ 
"aj^f^tca ^^*1 ^1 '«fs at5f 
'8T^’?fw 5«r»rj ^fft'^ V c^f'^ksf mat's* 

^ cm^a f’fsa aaaa ft'sa av 
^ai stf^aa ^?c«t at m ^taa^T^ia 

'sitas 'Bin^aj *faaa ¥tc?f aa^ 
aia^ta aai«? I 

ar^-«{hfa^® stt^f 
nfaac^Q ajai§? ^c« nka i '^la 
aca*^, Jf^r^fhfrs^ at^j ai nfaa^^aa ma 
facia =^raat8ii^ i sttf^ca^a 

aWat ca*li 'Sftg?t ^r^fsa aaKi lan 
vfta ^4fa ^at ata 1 ^a^rf^if fici at?* 
ifaat?^ '« stti^^ '»flfaat?¥ f^caca axa^ s 
f? I ^tc5f^ caitca i^iSn aacia nraar^a? 
at 1t^,il at^a -sitaaca^ a^t^ ri, 
cnita at??-^tafai5 sttl^cfa 2ff « ara^ta 
jf^a; caaa—faataa ca^ta~4t'|1' a® 
(Anteim>i raastt, f?^*r'4af »J1 (Direc¬ 

tion finding loop), aPtfatC® fl^s (Farra- 
day shield), as^tcs^^ita 'Ha^ ^ra« -a^aaf 
fvg I ^tcii ^rrsfiat «rraa! f?cnca atu 
f^cH'Jia^Wa, -^tcn mrai'®i ^cWfis 
macicaia Sftinta «ttai:t^kia ifa- 
a*^5r?a, c*r la cavca at^a ifaac^ ^rs 
at^ ia*icaa >f^"lc"f at itfta 
at?^a ^nata atg-«itafa» 
?tt^C¥ ^a'^rRsf fawa (Electrolytic 
potential) V H 1C1 at ¥tC!^ 
iwttu V ft«i ^¥1 nt«ai C1CS i 





^*t ^ ’i^ 'ilfl5 

fsfci tCt^tfl *r«i 

’^i ®l^- 

«fwtn ^ »(tc*i»i 

ar^-l ^t9 C519 =T^Jt 

'St*! 

'«mt5 *ttt^ I 

fsff^ir « »1^9 ®fC?F f^r®I *ff?|5(tc‘l 

5t*f I "It’S? 

m!9 ’®lf%C'^ ^t5E^W» 

Vi f^. '« 

CTO CTO 

n^r® TOm t5 

C’tc^ I 'fli i>' ’T^t? 

-^im w Kni^ i 


catf '«if®^^ '«if%c^ci?<> 
f^c-r’i«tc5r «fc?t^sr I ^C3ffn&tcfl9 »T»Jf 
’Tl TO^ c?t%c?9 sfcars -sfr^- 

<41 «fijr*f5i c?Jttc*r« <sfc?r '«f{%c.^;(-if^ 
?CTOf f^^Nl <4^ 

to ciit'Pi '«(tc^ I f<^t5it^ *rtc-r ^’Ttcjfi 

«ff^« ^3f4 «(ftc^cHif C4r«n c®«tcf 'otfifc®''^ 

^tic® ^tf I <4^1 TO ^f^’fil*! ?:C^ 

TO it«i w ^t?5 ntc-i ^tCf I 

4C«fJ '«tf%CafJT ^C<l"r "^Itcn 

®tc^ it'QI ^C4 C^l'S^I \'9 I 

‘4ffB ^f8*f *4^ €r«ft'4 ^9 9f 

'it?5 mw «rf%csrj( itsi 
^C?4 V ^1 I 

«n4 '5f%c«fi!-'lft^ c^t^i 

<45 ’Tt^tC’fT C?t%4 NK1, « 

^%CTOa C5ft®9lj§ Ut^l ^tc^ I 


ifSn c^r4t 

^4^ n^ff® f*(C4 4?? 

^prci’Ti ?5TO ^5*|5r, 

^f|| <4fl 55f!TO?l '« to? ^®f?? 


c^c5 *r4F*i 

f?i to cTOt<r? 

»!5W ^»ff®to ^tC^ { 



TS5 Sttt^c?' ^®f? <4^ ?t^C? C‘«tCf 

C5t%if nTO^*l ?f?1 5Cq I 

tt^if fnf=r to^t? ’lifts ®*it? 
iTcW C?«?1 ^ffl ’TtTOS f?C¥ 
Srt^CSfS ^®fs 5FC?Sf «f1J *1^4 
?ts TO CSt% C? ®tcs^ ^C5 511 

c?f5T» «(^csf5r-^t^ tot?^ c«tc^ ?t? I 

©Ws '« JftC'T'Sl «rc?t«f5f ^C^l <4^ 

f tcS? i5»n f^rw ^t« ci?t^tc® ntcs^ i 
it«l i^ssts ^car to? c^r? ?c3is« 



«fi:![t8f5( Vi nl^ ^^18 c^i^ c4}tc«r»itcafl 

^Tf^in 1 t5 vm cTt"t '«l’f 

^Ftc^ri $P® *fc^i '*^*<13 'Ttc^ =?Ttn^t«T« 
Jtfflw c’fsi^ftff sfc^fBfjf *rtr? f c^ffS c®iB *ic<(t 


sr^sr «jifc‘r5 i '«?fiirc5r5t 

fi?4t*f? ‘Siz^ nfiit?? 9Nt« t 
3T=? #1^ ’l"<3#in Ff^l C?^, 

C6CJ 5?^JT 'St^? *f«5'« ^S( I Ifl^ 
■«ic^^ '6 >f^CiSr I ‘fl!5 

c^ c^t^T ’fai 

^^5 CWC"r (ills C^»f 

^zim I 

'ii^i5 c?rH—^5c>T?i 

c^i^ ciitin <ftt7 ^\z^ 'sjtaptv 
^ftc^p I 

caH 5ftJ(i '^]^u C5?a, 
'oifjfu^r i*)f5 nft>T-4’?t»r cafsf t caN 

'«it'3p?ic*fa 5|Jii ^fjrsft^'sfq ^ca ’ita i 

si^ €^5« ^latu I 


V I 

|sitff®ita{8c¥ a»ii V 
ca ^Trn=?t«i ‘«^a 'iftc^, m v 
I 

«i«ta 5Ftc^tni:at% asac« 
faf^l JiJia «i^a aja^ta ^ca i 

fi'scaa nca* Rac^sifa aja^ta ¥aata 
'sf^faai mi f?c® ntta, ^la’ffs af^aa 
ca>?t aac^ia fi'^ai »ia'«i®t:a aja^ta 
^acsi ac9i ij^fatcai ?cac^ i 

tHt^t cat%a sisaji api5, 
asii ala ai i a^ cacH aja^i* 

'^a’; a'si's ^^atJ^aTar^ i 

5i%wa ?{2?^» 3aa?itc»f 

c®?. car®, la^ ^aip'sfa 

fata afet?a a^^-aaiRa ^"taa 
faiaif^’^ =?car?H i 


'«si%^ till catr^r ca aa 'sfa aja^^ 

^Scacf, ^tcaa aftap 
cw-aai I ^ta ac^i aa ^ 
at^tca ®taata natn |®jtf?a 

«isj2icac«fa a«taai at¥C®i ^aa^ a^tfi ^f% 
as^ac'ai i 

a^a «^caa ata (Intal) 

‘jc^t'S! '8i’?faat’«f»i ^a a^ara aiei aca 
V I %\ c^tciJa ataratca cBcnaai ■i]:^i 

^ts^wa a® capt^ lai^^itcaa >rt^tcaj 
'«ia -^rn c^ca w v] v i 


f®fa ai^ia, af^as "aitaai a® ca^ 
apta:® ’ttaf^, «i^i ”ni ca, 
®faajc® at!?caa >i^9i astcaa ^ca at^^ 
jjacai facia ^ta «i^a ’^ai i 

^arfia^ ^>8e at'a caca^ •t'Sa 
falfaart^ia ¥cicwa 'Bijta#raa 'lajtif i 
®ta 'sitfafta af«a icaaata 

m ^cuacatU ^aata i ^tia ^t®r ''« 
aftjcfa wi faaaaf icaaata icaac^ai 
ita'wja w aja^ta vm.m ^axtnar 
^aa ^ta %c«atatir icaaata •rt^ 



gvSir 

’jfrssf i 

'sjcItntCJTiI «?wt5? 

c«rt«rii^5f c^, iif^9 «rff« f^<c? 
c«t^s C6C9 Pi? ’tw^*ii 

I f*r*« «ftr*i 

JJtsi =*pfs, '®lt»<TC'if3 ’if^'?! 'i!f^ C^15 

I 

*lf^'l ’qlSsJl ’T^W ^Cil ?ltc<t « 

m «FC^— 

aft=ft^ I 

'«f«fjf*r^ ’^CS? ^C^=r, ><11 C^Wc^Iil 

»(ts®l1 C?^C'® C*T«f^ 

*{f^i^ pF itn «c«r i 

SICS? =^C^si, 

C6'35^1 m W s??--C5N£Sil C4tsf s??, 
=^afl CW C^fs? s?5, 

fSicsrcsTii srr«jr ^^cai 

?n 5|rrfl, 'sti I '*sf^igf<r-f^5S5r4^cfs 
•rci^p ‘ills ^{5*1 <ac«i?r ^jHtir i s^ta*! 

^fl^tcs? ai't<“^ta*i ^’ic^ 

^tai 5ia I s-oo Qm 

cnc’i ^1 I 

f4« ^«fa sicaj ^tsf ^cai 

«?ajtn«F ac«is?, carfs? *r9c^ 

f^r« cnw csf ^ta '»rt>fc« *ftta ai 
^ta ^tii ^ca 5r«? cac^ ntca i 
fa^a #ca ^ta qf^vsta ^na i 

-ill «ir«f^ata faaalS nat<- 

fawtcaa a^ata near ?^a*faa5tcsfa afeata 
qta ca^ta fac*ia nt<^j qtcf ai«i qaitn«r 


[ a^i a«, ia n^an 

aca ai i firf^%sta faaafB^ q*fa- 

^a5tac=f arfS^i^a a^ca ^?qc^ i 

?t^ ’(fft 

a^fa atlq n<« ami ^faaifa 
afai'® ntca, i<iaa <«qf5 at’st aft^ caata atft 
4^15 ^l5-r a^N ’i^fs atwtea c^c^c^a i 

9 ft^a -tf^ aacia ’ftH'sfiia 

cm qca^ ca^ ^aa^ uqfS nca*® 

qcaaf cai^ qtataata^ i 

aacaa a^a wtaa^: arai^N ?pta 
atc^a fafefafanjtfaiS '6 faa-£if%^ra^fa i 
'ucaa a^ta^ 'e «f«tcaa f«f%c« a$a 
aafScaf » qaaf%!a"aa cn^a-^flia^tfas 
=fai ^cacf—qa’9 'aiSca' ’irtar ai f®c'^a 
Iflicaa ’ifaa^ *Fai i 

nr#ta sTCT ^'S'«fata afl^^a '»» 

I qta« ^{5 Ka^ art^ nt'fra 

?-atta atcaf i 

«if^ »rar'« #r^t^ 

>ltataa at?^a qf« Ha? (Ultra sound) 
^ac^’lta ai, thta^ cat^ai ntai 
ncaa¥ « fn’fa' fa; qta. ca^. aiticsra <iif5 
'flf fa*iiaqa qtfat^ta i fa; aiMa ^fa 
nraaata fsratar c^ffaa^it»i afc^i’^ 
'« cafaa atcat^if^it^i c^ncaa »ft^aJ 
*ftai f®fa»i’fT afcacfa, caftfai 

^tcaa qtcanwfa^ si’q#«f»ia 
-q4aFf«a ^t*tat®ta artats" ♦ifa- 
a'^caa c^cia« ^tai %at ar^tafa^n i 

f^fsrara qw, «faa aja^i ’>1f>r-«i'^ta 
ajaarj c«tt¥ tHt^la q<t ?c*it 


aH(Tq« 

»it« 





I 

c'r, ttni^ c^im'9 Nti!^ 'Bif^f^?s* 

r^'^95 I ^tC5f3 W 

=ivis ft® « is m 
ftft *f€t’!'l vw=r m\ •i'?! 

»PtiJ5T C^J, <il9l ^Tl ft 

C&tf ^SE^r? "1^ 

*rft I 

ft: »iTt*t5t 'Sifts »ri:’^?i 'Sfft; 

Jf''BJ^^Sl 

5.rs «itc?i I ntrfl, c^ 

«if5 (Ultra sound) ®=fE'» nft, C*I 
tfl^lft cii^ ♦Itfici ’qtc<s 

c?!tcnir I TO^ftc"r 

5i=i®t%^ c?tn ^c»i ncsf ^?ii v( I 

1^, ¥tfttl “1^, ft®EVf3 «f^ft5 

few «t^?ii 

•IU9 JI1 I 

ft; sijHh tt*tt^ cfll^^l 

^Srf^E??! Sift '8lft¥ 'sitE^’l "Q 
t^ft ^E?i I fewtft^ m^J 

n '5|tt^5lS[K 'sstft ^\l^, ^1 

®?(E:« nft ^Ei?ife C^ft i|t5?E^3 

«lf^ «jft^ ^C? «ttE^ I 

•• ^iifl 

ft<r T?E*r9 

feE^’Sl 4^jB SI^^T n^fts feitft^ I1E5E^ I 

’it^tE^J 

ft<« ^lliftssfe «ftftft? ?li*ft®« I 
'6 4rt*llE»fE^ c^B^ftFir 'BjBft’ir 

^^<»tft fft C*tE5If, ilftftft’F 

'®tfl *ift*itn ’fii i[^i 


9tEWf?1 'I’sn ftll?*! I 

5?^^ i*i| 5ij«i’?ti5 ^nitft ^tftnEii^ 

ftfe^fli^a C5t9t^^ ^=ift"5 ft^ti 

'«lt»|^ft’l3rc^ ^I'StCSf ’^5 

c^;f!5taaFTt^jE^?i m\^ 5’tEJi^i 

^E? Clt^'^TC^l '«IE5T^ 

?1®EH C^tWtaaplt^JE^il 

ftaF '«ltlg’#lftS5P ^E'JI^IE^ 

ft^t^Sl 

'eE9^5!Tt'» >il^'hiapjtvj5 ^^18*1 

’iJtE=i®ft3 ft: c»!*ift c^'entfe ^E»i=i c^> 
5|'^iitE=r =9t^E^ fw^U 

?a^=» ^EH ’«ftE^ I «lft^E'^ 

C^t'®t?ap]t9FjEi>? <^1919 *t^ftE« 

51?E^ ^E99 C9 C^fft 'St^l- '«lft9ft’l3f, 

—cItEaaf ftfeft, '8^ft*lt'^ t'STtft 

C15t«19t9 9s^tE^ «lt’ttE'«11 9tE9 t '59 «fE« 
'HEfS ^8it!l ^’fiS 9*19 ct ^E^l ^E9 

E9E9 ftE'S ^E9 49^ v^'SftiET ^Jt^9ft 

f|p9rE99 ’TE® 9SE9 ftl^ SE9 ( 

ft: Cl?'6Tlt€ ®t93^tE»I ^E?9 9r*f ff 

^E9, Tst9 ^ft C99t9 I 9t'^1c^ 

^9^]ft59F »!lfeE99 9^ 9t9fE9 C«l’lt9 I 
«lt’19t9*fi« 'e ^^"11^9 5i9lft*I'®ft9 C15®t9 
91 9ntftj8 9t9E^ ^E9, 9tE^ C^T^ftE^ 
C«t’lt9 nt9f%E^9 nC^ ^ 9=91 9t9 ! 

(iI<itC9 9ft’r9t9«ftt9r «99t9 ^"tE^H fe*l9 
9?tfti:i C9E«r «lE9tBf95l^ »19tE9l 9tE9| 





^fl7t3 ^nsf «rtf ««» 

^I'sfsis? ntara f 

^ atca? 

ttrsa ^ >Ta aciat 4^l§ «rf^ 
>IM31 caff I aartsF (Fungus) c^tat 
fe«sna ui^fs •??!€ uq^ cafr '^ai'stca gt^r 
▼ac« *ftca I 

aaM afC^iBr '»ra Jit^^-upa 
fsf^F^.’Tl-faagtsr ^f^taa 5f^ai 
«rracf5f a, acat^, 

atc*fa ttc^a 

’^atla «[ta'‘i*i cafa ^ac® i c®?f- 

tosf (Dextranase) ^itiaa 
i^ti^a ^na cs^\^ ata? s^caja ^a 
A% Tat® *rtta I 

^caa fsiica f^fawt^a *ratt'*fa ^*ta 
a^atla faiiata a'c^i c®a?§ta ^^fa ?a I 
uq^afa i'^fa ac®! ttc^a >TC«r c»ic?t i 

vcaa 'wtarca caca^ ffefa farsta*! 

afta ^«fa aai^ atia i 

'BfJtf%® ^k^a m afeta i 

?5»t^at<F »i*^<aitn '^ati-^ a^ai 
«iJT^a I c=Pla ai cafa «it^tca ataia fefa 
atta ai, ■saa^s ^tai 6c«i ai i atata 
«iajafg« acat 55 ^ca ca'at« ca^ta 

aftcsfa gta ai, ^taa sitcna »it^tcaj c®af|fa 


c'st'it ata an f^i a'^caa acaavaa 
cacat^ ca. laitaf cac^ cnfa- 

fafaata fa'^fa^wtatraa PeniciUium 
funiculosum) ai«p afa c^iflta caitcai 
ata, ^tara csar^fraia (Dextranase) 
aa «i!a^ ffl'f^ aa 1 

cfefe iB^ta tiia^ 'ataa ftt'sa ^aa n^tan 
ata caai cacw ca, «ir« 

m •ftaati csfl^tcaa-iaa «riat^a ac^ 1 
sTtaaf^a feaca «rjata ^Fca caai c’lca 
ca, uqs^aft^alS atc^a ^aa •atata aac^rs 
iflat aa at«ai ata 1 

af^a !9rti<ia1a ifl^ta 

^caa <aa{B a^ai caatcai atat^ 1 
**11 ^caa cat9\{5 «rt»ita1 «fMa} 
«tf9ica’!»fa caf^caa atatcai a®a® sm- 
atlata fwra t ’lai at^iSa '«®fa 
«... nt^as, ajta ^ fa^ta, s 

fa^ta I «ll^^ aaatcaa «• fa^ta 

«ftaai ’«itt^i atataa, c»i\5tata, "anaa 
aat catar fa^ir^a ^it^tcaj aaa 

afai ata 1 cat^ ^tata caatai 

I aa aatsca fafai ^tatw ataata 
catni at^a ata ‘aaa ^a1^a gt®?ta 
^taFii aataca a^ afai, at^ 
faca f^tra '•atata atka ca«ai ata 1 



m 




^ ? w yte-vn 




^5:1 5 f:§ri:t*,^fg JCS^CS^ 1 ir?!C^ c^ca?? 

«t5s 5!*® ^1 '«r'5^ $ITf If^lS I «!lT?:^T?:5^--'i i 3:5T^^»:^!C^<T’«lt^^lfTl*'?f »C3 

cat '^t»15t ^rsfl 'ii^.''-\T^'l FC5IC5 , 





C'»f:3s ^t5t^t5t fkTM^ 

I fil'acsr c’lJC^ ^'9’’I^ »!W^«f*- 

?nii ^1 i 

»!t*lt?*l'®tC^I C«l 51^ *^'>*' 

csi?tr^?^ii5T 

#t5t^tt»[?» '»(WT (Impurities) C^'.^ l 

4tcini h?t«f»iC-» =!Wt«=f»i m ’!«< ’1«'«W 

C>l 5|« 'i'Sft ^^11 55. «« >«5 5l5t?r5* 5a I 551*15 51C^5 

m cic^ c^ ^t-st^bsrs 
>11^1, ^T?1 5?t5i c^\ I 

^tc^ c9\m ^t^«f I 

m^r.^^m\^ C«f:^ C^ ^'Q 

51T^ t *J?lC*f?l ^'3 c^l^ c*l =Vt’t«f 

c&'C9 ?c»i6 ^1 «t^:w^ ' 

C5!ir®^t5l ^1l«fi:^ c^ 

*119, ^T9 =lT5f C^f«9l 5:9^^ I 51t«>t'3*t'»- 

3jil1^^fe^C^^t?l I'^T^ 1?9 I 

C9^tf^^iT9T ^tc^?l tSJt^f^v 

c^^^m »iti?tc9r i< m\ i i< ^99 

’^C»T 5l1 9t9, 15t9 ^19 ^5R?ni^ «f«1 T5t«^1 

«fi:518 8JC9T9 «tC9t«f^ I CTf^T^I C^tC^F <«f®fW51 «t? 

*tW^9l C^C^ ^'9 • 

lil^tC^ Ci^S'^ ^t'O? ^¥11^9 C®19'6 9^!? siT^ti*t9 9^1^^ 

cMz^ m\ 5it=ii ^t^w9 vii9ifi*c’«f9r?i ^9 9tc« 9^.99 

c<m 5^1 cn ^ 919 * f^f^i m fwi9 

^91 ^ \ 

\r 



*lf«5’*ft«ff^?f iHfj %5 I S|J^;5 m^gf «rnit«f5?5l^ 

c*i*ftc5{i ?f? dial’s Ft*t ^cu ^'0’:^ 5jt(ft?i ‘it^w 

W I 

5ic<(j W«f5| »if^e ^tt^, 

^rcifr ^, ^JJ,^ ?Ff5?ni cw^t^i 

5iC'®^ sc«fj ^t!it5?p;i ^ift< csHtcsri ^51 5rt«tt?*i^: c*i 

I di^ «*ifet?:^ c^ftfe’N i csitf®”-^^ si« 

c^c^ isf^^ si’?«f, t£i^{ ^5 I 

dl®tw «rt« ?l'a c<!{i:?(r cii fifZV 

»T3i^ '®c?i I 

C^t5( ffig^ C«l^(1 ^5 ^\ I di^ VIW ’'Ptck 

«W5I, 5}fjf%f« C5(»rtCi?1 1^5 \ dl^ '£tf^?lt?l I 

'2ffap5t?l ^C9T dl^? ^9ft^ m •’ttc^ I 

dll 5f^ «fet?f I 

dll «ic^?f 51C«(J ^ I w.’t?! 5lf^^ *l'8C^ 

♦tf^c^itf^ « >jt?^tr^ij ^<il ?? I ^c?i 

^t5tw? S||l smi I 

di^t^^ ^nk csi^Tfsi^rt^i c^ I 

c^z^ ^i'm ^it»rtt?j ?r!(? c^ '®nw? ^iw 

*iT%?ce, ^1 >i^tI fii"?r5?p^ I 





«firt5r'8it»r I 

»It5tC^J iU-^^ *f#?Jl «FT^!f '«rtc® f^f^n 

c?g—*iT^ ^f%c«??r f^f%j( m \ 

^t^l?i ^T«it?i®t«; <ttt^, 5i«rt—(>) c^ttH W c^t^l 

(«) <^ai^5T^ I 

c^t^i ;~-*it^t? cn 5?i »rt<n-«f“rw^ ^\9\t h\i^, 

^l-9[ c-stt^i I 

cftfel s—91^1 ^c»i dr^t I 

vja(?p5t5F I «(s*r I 

3ic<(j <irtc^ ^1 ciPtwtfi'ST i 'sit^tc'f^? 

51C«(T f^vf 'SItCf, ^c<J« c>i^ «itc^, 

C^t^ll I 5IC«(I «tTC^ I 

f-ti^l-^^f^-Bt^f^^ ^C*JJ C?# Ctt^ ( «Jt« C^t^rT’ft^f ) 

^WII ?1I c^pm'O^i 1 'e ;?tc^j( Rc«f <!JtC^, 

<A^ 5j«(r f^C5 3Itf&a CW i5*T 51MJ c^Utu \ 

^»il fl?ttc5T5r c^'rt ’^tTc^p «(t?i <4^ 

C^K ^tt«r?( 5i«(y ffC5 ^tSF I 

m CIPtC9^ I 

(^) W i 

'ssi3rt?it'^<p?«i;—»ic«(i c^tsit«f^ ?c^r 4t?t i 

MJtn stc«(j «tw*t ^C?l <4^ 

'BfvfK ^si cijfc^ wnms '4cn c^is<it?i 

11^ I ^1t?l »lt^twi I 

»tt«tfl 'si3rt?it^¥?!®i ^1 I 'sn w 

^t^?r ^ 4Ts ’«rf%c»i^ c^?r ?c?r «it9i ^ 



888 






cmvin 5t«iT f^c?i «j?c“r 

c^!c5 cw?i cm^ f^r^« m i 

’tt^tii ^tc9r?j ’5rt*f^t^i ^\^^\ cw 

«i|<l’N ^1^51 ^tl«l¥tl® <*(?!, 

’isj?! ‘Sr5«i (ii^N ®r|«(f fis 'SIN i r<f^ 

>1^15 «t® T5ir%C«^^ 'SN 

<pi:?f I >isiwl 5C?[ ‘«frc^ I ®c‘^ c^^T?i nt®l 

511—Tin® C^T^l ^iTf I 

^T«r i?c5t;—« ii:’?«f5[ i siit^ nc^p <(t^ 

•^TIC® 'liCTf 511, ^38^ 'Sl?*1 SsftTT TO 

®tT| C5C?J T[»in?5J^ ?PC^ I ^f® ^®r«?( TO^S'^1 TT*! 

r?, cH^f MKi m i 

'il^ '^t^CTP I 

'Sicwsi^ »i5ni ^tt? c^ '5{f^f^i^ ?>TW8^5a ^tc^Ti «it^R?i sufj 

Ua ^cTi c*f?i, ®i tii^i& *15w ’tfi^TTi m\ c^iNi m I 

^540 eiTITl ^t^CTp f^fip«l CTinsf CTO ^tCfU Nt'StTI k^ITf 

T^ ?‘<itr3Ti »i*^<TO c5c^ Hrc® to, Ti^nTiTi 

bt^fC^? C'®^ » '^=^t?l C^9I«I1? (^tci??l ) 

^ §^l&C^'<i|5iai«TO l?1^1 C^IR ^?ic® ^1 <in^ I ®n<^Tl 

^\ *fcit c*f^1 ^TCTi c*i, 5?tc5Tf c'?(9isftc?!Ti f®®i:g? 9ftrTi c?tl 
Cf# ^511 I 'SrC'^«f51*r3F^t?I ^C®! cn «N '5lt^tC?I 

r-^® TOC?, CTia>|9fttTIT( «r»!f<55;?I 'srt^tCTJ Sf^ll TOCW i 

jis7C5i^ c*i =^tc5i cTi*»iT, c>i^ ^nivsji *rf^t‘i m\w 
C^»1T TO I 


Sl^W»|5lt«( TO 



'9 

■Sf*^ ^ I Jf^c^ Pt^ I 

Cotter'« bm^ 

ii f>i^t^.?ic^?f W«ff& vstwt^ cw«ic® ^U\ 

f5T»it^<fe ^tiftWS f^C^tl&ill ^}5JJ^T« ^1 

f»rm^?rc^« csi ap*(»f*.^ ’itfcf, c»T^i ^^’itfcsrii ?t« 

cn^t^ «t^i *ir^i I r>i^ic<j):fe^i »Tcw f^r^F^si^pt??! 

5R5 I 'BltC5l1^^t5! «tt?l c*f’? C9\\Z^^ 

CWC<(^fsi C\ ^sint^CWfl C’*pcai ^>l'^CJ!?l ^Tl^rc^ «jta5st^ C?Jt^fl 

^ii’^tji, ^nu 5^1, ^tt«f?i w“f m \ 

®^SI^ ®t^t?l C«. f^CJ? ^f5"fl^ 

^ts, cn C'«fcai ^U ^toEpl^ ^c?ii{ ^1 

^»|5Rt?l «l1f 1>4 «*t I 

cn T51 ^tff« ^’iri, «f^§j 

Li5t=^3i^^ ^z^ c^*f f^l^i ■^f^>iT«(^ I 
^5lWt9t5J«ltll^»! C^zm W’ft 

cn, cflt^t^l ap«i*r: h^, ¥?it»T 

“^csi ^n I c^um ^ ^w 

^si C«ft%t?l =^11 ^z^ I 

^tsitc^^ ^iwr 5 ?tc5{ bs^iw ^wt< 

<Jitc«p I »rt^t^ c»i1%»anrsj cw« c*?’*ji (Hfu \ 

^rrsitcifi cwc»( c^ f»i»rn^^ ^Wza «fT5 m <stjt5( 

’if*3ft‘i ^tc^, f%i tm® c^W^i f^f^5ijts( r^ «it?i« *tfifsitc*i I 

f«fm«f^i ^^tlt «iu:!f, «it^w m\ *itff, 

« ’itcfif ^tn>itast 5T»i cncui:? i ^tnnz^ 

r«^ii fz^ ’acvs pt<i cw^ I 



8Hte «»tK « t H 

c*(*t9t?i ^1^51 »t*rt< I ^t?r 

,ij^? ua^ ^T<! -fftc?!?! I tm 

»!^fsr«fw I w ^1i^ 

^tC>l'f^^ ^'ajrf? ^*ft< ^tC? I ^^5|tC5T ^®TTf8?l m^tc^j 

Pl’ftw^tsfsic^p <i)5j:Jl^rt^ Cl?lt 

a ^t«i 2fc^*r nrr?! J «ii^ f^^^t?r'1^*t 

5it5?^ f?c^ I f%^ cw^i 

cii, c«rt?(t?T ’X’ff t5 

'-Oil »It5lt® <2ff«C?Jt«f-’P5T^1 «ltCJ? I 

\\ ^tf^, ^ »f9Tt^1 fHrM^ 

C5tc^tr31=^ '6 wf^l f?^ I ^t5t'St« C«f<n C^IW c% 

C‘^\^ C6l^^ (Magnetic substance) ^^^i-wf^*l f?c^ ^’f 

^C5i f^5( cwi^ c^i&Tc^ ’^«i p^^srif?? ^ i 

c«tc^ c^, fk^i^ 'ii^^l ci5t^¥ (r*f3i 'sjtci? I Hs* ci>\^?p 

c^t^J w I <nz<^z^ 'srtsiiit sic^r “^tr^f c«i, cw 'e 

'Sltailsfl I 

Cb't^y^ C^im *ff^, C«!fC?F 'e^l ^Ii5, 

i cw’^d CMCf c^, c^Fcai? »if%5 s-^o 

^’fc? 2it^ ^T’f I 

c6)^^ »*if^*fT«ft I ^t?i*i T^mz^ ^<:^ 

^<1^1 c*i, ii^l^ ■»f%**ft^ ^tci^ i 

«lf^ ^iiC9T ^f^ft?J C6l^^ C’fCuS^l ^Jt^JI 

I f^ssj^ai «rsft«i ^z^^ cn, 'wrf=ff« 

^is mtv\ iiz^i vij^ <jjt^jt ^tti'S ?[c^i I «ti^i 

r?iat€t ^115 \ 

sijfl^t'e ^z^ ^?i1 ?r'®i, f^f«f[ ^z^ c^ cst*?^ 

^rt'j ^Itf, cmfs\^ cir't^^ c‘*fcai?i i jftcp c*i wmtir 

c«i\? ^«3tf^?! ’<fr^ 'sitcf, cn ifm-sfl? c&t^*F cvzjn =3t5?t«i'^ wi^j 
nn \ <s(C5?^ sit{&?i 4tcp c»it^ ^z^ ♦ 

»itfrwr ^j-hni k^t, 

■«3tiSlt^'3n >IC*fC533 «»T'f I 



I %t^ =3f^?j ^vsf ^cw 

5t»r *rt5 f^ff^ ^t*t5|taitfl f^5?^ I ii^ fi^fwl 

3^?i fft <i:g% 1 C9it^i?i c^:u t£it ^H*fTiii 140° 1 

*jRft?l '®?^T'5C? i®o ^rt^ai 'Si?f;^1 ^f?!Q f^'SCiT ^t^5lt3|1 ti|^ 

^t’^sifU'i 'SICS?^ I ^Wt*^ ^t’fC9T'6 

«t? 5^11 7f«f?r§r ^ic’t'sptf’® ^5»T ^^^f^i:'® <ii^ 

'5|f%^ ?{f^ apt?*! cw^l 55t?[ C«. t<l^ 

C'^naia »(fV v^ i^'eTil ?f5^, c^iis ip?i ^\ \ «tf« 

fr. f^. ^’Tf'ffc^ra ^WW?f ?Tt3l1 'ob- f>|. fh. ii}>f. >11^;^ f%^ 

w c«f^i iit^i, <i)^ iitan ?R I 

c’^m^ 

^iNil ?pai ?it?i 5?^, '®«(tf5r ^'$?itrjJT 3jc=? =^al ???i c% C’^asl^ 

^a^-2[atc??r ^x'^i'w 1 ^f^fta Wc«f 

cfia 3i^ff a^ac'® \ f^>fTa c*f^1 ^itu c^, 

CSt?^ 'Silt^. fa^Te-C3?tl^i^ I 

'srorwa i)^ fi^^sr -ptfasit-i fa^j^ fa? a^c? ^c'® -ntca ? 

'«f®T^C^a ^^t«ftR«f5fa tii^fei cata (Resistance) ¥t9i 

Cotas' sD^ fa^i<^-c2ft^" «fatf5^ ?^c?[ —<ii^i c^z^ atu 1 ^f^fta 

cWtc’iTf^?? « c&t^a^ cwta^ ^a ¥T^t^tf% ataxia ?a ca, ^fafta "sitfi^ t 

'o xa cbt^a^' i b^ib- '®)iif%^ “stf^a 

^ta^f^a? ^faa'^caa >!C^ t£ia c&Ha? c^;3fa'sita^f^fap ■»i^a'^a—^fs*a 
«f5ita area I 'siaci®, cat^Jt'® «i^a fasatftal ’tft^ta 3i»?,t:aT orat^f ca, 
c^tsi fa^mfa'® a^af^fijc^a air*Fa 5^*ntcf \ac^ atcas, ^ea ^ta m<fk^ 
^as!& c’^im ^a 1 '^-fasst^fa *fa1®Pia ata, 

’rfaat«i f^a-fa^T? a?tc® 1 a^tc«l ^^itaa ^i^atcaa matcai ^faffa 
art^il aac^ *fTfa 1 ^faata '«iT%a^ ^if^a ^cti m ^a'^a^r cas^si^eei 
^tr9Ti®5( I ^fafia c^?js'ae«i af? c^tR 

C5T^^ c^3f atca^, ®ca aitt^t^wa ^a»«i 'sjRac’ta a^w 

ca^if^as «ac5ra =»?|t ac« ^tca 1 afa usi'stca mm »?t 

^ca asi ^raa*1a c^m% c^^z^ apa-ts a^ca ^^ca 

‘^©tca ’jfaftfl caa^a «ia»8T ^tamcatt^ ’ifaa^ ^ea 1 
'*l*aTc*fa »it^t^aj ^Rfta C6l^^ c'^taia faf^a ^<fmj ^<i'i c^ii^ 1 

1JT*(i^»aa 4W 





f®*rt^c*i^ If® 
'STTt® 5IltatC^f^Vjt91 


b' I ?l*tsr 

C^fqsFTt** 

(=f^c5f»? ) 

««, *tf«f^?i c«t® 


^nh, ^srr^tt’r cflt® 

( SFJt^ *1^ ^ ) 

?Ffil3?rt^j-vsi 


f?r. {B 
'2s Bf^r# 


«I ^9^ 

94*lar jfVT*i<5rf»i 

^8 w^fl 


i. 1 m 

si^Wafl 5f’«rf*lt« cift® (nt^^) 


81 f^tr^T 

>8|fij, atari if^fsisf |}^ 


< I ^c^tnNit? 

'8, ^fill C? Csi'*? 
c*ff: 

cws^i—?n«T^ 


' I %m3rs»tHr ft® 

inM, atisfi fipisf 1}^ 


««»lft, c^t® 


®t^vra—) 


1 I 

?iftf^ ft*!5r ^'itarsi 
( ft. ft. «< ) 
cnt: 5ic?w’j? 

CV91 ^8 *(m 


I cw 

caf^ ftFftfi 
«!)t'9 ^t»i^5ft®r; ftwf^T 
«rif*iBV cat®. 


>i*ntf¥-ac^^iww 

Icwaf^ ftitn wi^ ft-^« aw ataifv 815, arftftu-* >iia*s 

caftatcBW cm, ^cs \ft® 



t 

t 


'6 <nt I 




Pti{ IS 




»«•» ^>cH «f^ *it!?cnsic^ fss^si ^if^r, 

m c’Rf'?*— 5afR«f« ntwcm 

*^11%^ f*rH— 

«•¥& 11^1 FW-’Jti c¥nc¥r5if® ^•l^^tfH- 

«iiEt¥HFf«t «t^>r *fin:v:«f9 ^ ^ ^ 

w fhn ififwi «rt%, «*it^t«F»i 




’*s> ’^tari »T’J<fl' 'it^i’f- 

>rvlcw3 «ff«Pif^?iicf, 

«>fi}c^^g <sfC5§t?r 

f^CW^ spni '«lt*JtC?9 'Bft'^fil^ 
I 

5!?, mi f^-sr- 

'®it^^‘l ^FfaHtrSf I 6ar-'Sif«5qtC5T<! 

C5f51 I <11^ W|f«^tR9 

=?fac^ ^ 

^st^l I tut 

3I^9fjtiI <2f^t!| 

'»ff«t»f nt'e?ii I 

w 3rt«itr3f¥ 


« 'BI<^ilf«5? fV, ftwtfsif 

^Cl[«p|5 <?fC3r« C’T^f’f 

IK 5f1 I ^^nj56 ^^*lt3T 

^t-ri ftn 

s(t=f^-’f>it«r '9 *1^*1 

^f®a '®t?[tc^ '®t?ts 
'«5^5 »lt?Ni I 
5|?t^t-[. f<r“t5f®: 5w fVc-ftfl- 

f^wf^ir ifQCii c^fl ’ff’.- 

cbIi mi i 

c^ *i»ri s{tsi^-3}w? 

f5?lf^®JtJTtff 'ilfi5 fet?lff5« 

'« 

c*!^ Ewf^Sfr^s f^c'??} itflif f?»ttc^ 

3T^«fjt^ ‘®tiT e fiastsj’ ‘Bartf^^t^T 
Kiin ^^9! I 





«ir®^1-l*l<;i ^tc^r c4c5s 
'»ft^itc*fii (Tfc-r P[«f^ ?it® I 

career '<sc^f%r»i5r-’'«tc'ir? 

'£f'!r*f •=^c’fa 

'-^tf^ ca^ta C'sc’t -^ic^r i 

"^ftf c^rn cfef^f®-tr5i cf^l 

can 

5fn can I asa^j^ta 

^mtnfaaTta 5rtfc?\T J^tat 

sfntHtca fesfsi 9,C5 ^dz% I a? 
a«,»ia aca ?{Wa fassfalna aaca« 
n^iatfn^l « ?icaaata m af^a btn 
c’t'^tBn I aataa, ♦laKfaaii, ■^a-fa'Kkaa 
'»maf a^’s ^atl5^ ^cacf ‘al -sfatcaa 
W 3icar—ata a"ijti*i '»iatca at^a'cse^ 
c«a m acas^-afca atsicaa 

«rat»f w ^ncasi ca? arf-? ac«^ric»ia, 
5tna atte Ctai-«f^a^ i^'gtcai 

^f«at«^ai a^1 asta cn na fan 
fVataai atBrtra ftaft ^tcac^t 
'al a^fsatraa na aais ^itncai 
c?ai ca*i, ^tai a^ aca 

caf^nnia—a^i «n mm ^itac^a ntaa, 
nw 's atfSa atf^, ai ^aatca fa®sta"*tal 
afta c?araa—«ta ^^rtatca c’lta 
^aftai a«a ^%\^ fa»i:a ff an ’?l8a 
f^w ^tai aNi atata, ^tai ^tar^ia, 


a?(la '5ifatna c^aa f^«i— 

’®ta jfsta ^acT5i btna atiSc^ fa^C'? 
*ftn I ^fa^tns cm am 

fastca ca aa ^itfa^afa cfta 
ateai alca ai i ^r^nsa faa^a. 

«rtna ^iflsata « c't'tatair cm I 

'9^ facaan ^laaii ca^ f^l a^a featatcaa 
aaita %tai «itai wa ai t sytaa 
^cf ‘acacf, ^^h'trvs ac^c% ^caa? faai 
—ai a<>‘3r? a^ca ^tai cacac^a, «fiafcfa 
fsaafafs^ ^fa^a ^aiafa facat ca aa 
atc«i^ Rea 

w fag a^a aaa at«ai alca ai, ai 
mca cani fa^r^^ai «itart5f a^caa fa i 
'Bia’fl a^<si^ '»i:aa't^« 
ca afaata « silaa?,^? ana 
^ac« ?>ncn. rasra-«l9ti:a fa%a 
aa»a ®fcacn anni aa ^ai ^aatai 
«itnfafta ai a^a raiS5r^a9.a cat<ii 
atsftn ntc'^a fa—aa afai ^ac«i «it'Sr cacf 
n«a^ ata «{^H nta i 

* « * 

a«nf 

Rna «rf^atca 4fscal5t®i w 
^tacna atfaaii •^latae ^tai ae«r ac*f 
^ai-b4 cnc?cna i ^^tafcfa aaa—ca-® atff 
a^ca ^tn §tna ^ca ckntn i «ia9 
?a cac¥ aiaca faafsi^ « Btfa«— 
nta^faffa atai nac^i ^ar 



fit*!«vn n^<rii 


^.fk ^1 c’T^ tfcwfl *iti5 

^?C«I ’Tfi^ 
s^C?! ^UtC^ltWI-ii'**!? fVac® 
c?al i>:'3> ’itca, «tfl «rtcn ^r*r 

^itcn-c^i f^Sfcaa 
SH '5itC>)ft¥ts(C*ta I 

* % * 

^8C-f 

jj^t-ife=a »ic«(j sf^Wi 

f-JC? c«^tcaft I w c^t»i 

^ii*il9iT «iTc»ifflftif ac^ cn»\ I cw*r 

c^fifsp 

—fpa’iia^j 

arc’ll I ai i9ii «fl!?^tfts ^*rc«i 

6t5f I 

«;i^ n=?i«i %«s^4ta '«Tcn’i‘i i 

^tc»if«ft9 ?it|nr« ‘flfnr? ^f«- 

ii^tntnca^ 

*ic«(j, C’^«rtw ^tt^ra «ir^ atc« 

I *119 #tat «ratls 

cttatB »itcn I ^ti'® tt? c^t>|f 

«l3ft5?1 ^«pt^ ^^ .(flt*! 

*{I^' I C’lt*} *it^f ^tc® 

®fc?r 1 

W SJI ^C^l'S *lt9*fWW 

I f% 

c^t^ii, f¥ njfr, C5i^ I 

atcBfj att’f? 

c«f\i»i'« I 

^\m siti^ c^% ni^m cnoi— 

«i|^ C*lt5?l ^tf ( 


t^nr-ttf^fl T?tc« ^ 

Ft*fi *fc? cnc« I J?'® wfiar 

C?C-ri ^1^9 'St^CJg, «titf«9 tut «r6^ 

nwc’Fcn ^tcvfs f% ^c»ii I >«^t^t-t- 

statai c®i &rc*r n®t¥l 

4C*5H—-«tt9 «t9C*l=T f9t“(tf% 4^^ 

fBflKtCt ^99t9 *lt?W9 »r»lC9® 

celtfl «r^¥ itwi tills I 

« * * 

til CW 99C3T9 tstca 

^5 f^, ^t9l ^-rTC9 n '|C»I Pax 
Britannica-?r ^^ifl ’9i?CV5!l—t999 SJC^ 
•f^wi -8119 *iw 

t^l9t9f9 Union Jack-49 «lt'«®t9 f^litHl 
=^tntJl9 ift^*f ^t9't'»fl I »TtHI-^»|ia\- 
^t9^^®t9 ’F'fl tij«tMl 'W^fl, ^f^WtC9fl 

5PtC9C®T, W fe*lf^9C>r9 ^419 

5tfi 9fC9 fm^ ft'^m—tun^ §^'c49 

»1®J 5(9 I 

93i-f9®itC5(9 fe9f« tfl®|9 »llfnC9« C9, 
teftaf 93l9lf4 «t95(t9 ^^^l 

c«rc^ C9?tt ftwif I 9C99 fi('^Hi(U 
f^im^ ^cn C5fe9i—9jfv9t^ 
r^c9 'B(^c®t9ic9 'Bf«ftsii ^rn c«r'«itt 
«(t«fC¥9 f*rc5i9 ftitt I ¥»! 

«t»it ^4ttC99 

«r9'h I 

ftC9 Wl-TOt 

tflcwci c«ntf^?l9i *itc9r iiti:9r «f99!9i2| 
CB^pTt^ 4U9r ^t»lpl¥tl 
¥fnrw« cfft I 'Sf9« c«fjtf^9 c¥ 

5(1, '«t9 4r9rt «ic5r¥ ^tT¥i ^ 

CfH C<tt¥ 9tifCWJtf^?tr?9 ^tTr?5tl 9IC9 ^ [ 
f99it^9'| t4<rir 3(9^»r9 ^tll 



HCTJ^ c^rhftft? 

5ilCll C15| l[^tl 

^ir»i w<src^ 

c^zm ^tsu «Tt^tit*rfl fli- 

^t« fn^fn'artc^* c??- 

r*if^« ««cf—nl ^sr*ii wt I"® 

«N*11 JlftR ftwttsTf 

«f»tf®S ▼C»l 5ltSl *lt5ffa!Plf^I 
csitf >4^ 'ffffltsfi cn I 

^wtsT^ii ^ ![ir icfl 4rt*i 

^ciw— 


8tv» 

wvnUt dt\ ^ntoE—srr^i wt^?wf 

c>f I 

«rrt*r iftr cn—«tt 

T^mtm nt«Rt9 nw 
C*! W«1 f f'f *ftW flW >1^9 I 
f ^9 C 9 l»tt 9 ^WCif 9 t 1 {t 99 «lf«f 9 C 99 
etflfl, TW «t9 «rt»^C9 »rC9rf9, f9 

1C5 9tC9, C»lt*f 

ntn—nf9*j[< »tw9 •rti^itw »T^jwt 
<CW 9t«9l ^tHC99 »tC»lr cn pR 
wnz^\ 9rraTC9 ffsri, 9rtPf i k 9 'Bitm9 
f9tf»r, it?f9 cit¥ w *rcn9 

•fNii 9t9 Pf I ^tcirl—I 


«rtOTl ^ <?r»ttli «l1«nCT WfC*lt^ 


-sitcsil ^ c^^tc^ra sawR 

W^^1ltl c*w 


tc-f9 ^£9* «rt9tc*f9 4f«E9^ 

9W1 Btw I c»|Van^9 afiJt PfC9 

btT PlW ^91 C99 •9^TJ1 f59t9f9« 

9jtnt9 finr <9i>r«i ^?%5?9 nt^stru 
c^91 cnn C9, ^tr*lt9 ^t9t9 <9^ 
9rtW9 W! 9^9— 

nf^i 

C9^t9-^9W9 9t9IW 
ttt?9 *fl9f 9[*r ^*Rfl5^ 9't99 I 9ft9t 

cat*l trtWf ^iCTt*l9 ^n9^*l W9 f99a[— 
•999 f¥. fenf9«ttit9 «9fl5 9lf99 

'•|(^9'« ^t»f *tt'e9l C»f*l I Pm^S W9F9 
Pf| 9iTcn c9£¥ f9£-r99i: ??ntirr9 9t^t^i 

nww *fPi^9 £*r9 nti 99t9 nw 

cw ?iar£»rt£¥9 ni99Tt9 9^9 s^t^l C9t1 

^91ltpt£¥9l »999 9t99 W9I 


§fC? ^t<5 C99r9 few fC9C^9 | ^499 Tf, 
5artti9 «ttl 9tfe»l 9tiC¥9 f«^9 »r9t^£9 
la ^rcfi 9i9f mw9 9t9i9 9fnc^ 
(pr£9 <9tn«91 f¥ ^tz^. ^f9 mz^ ? 

^9^ C4\^9»?fe 9t5C91 9W «tC9fe 

«9E>r n£H?i ^tm aw 9t9t9 

9rr9fft»i Pm? ¥p-^iRi 

9C*t fei^£9 CW1 9t« 91 I ^19 tarwtiv 
•nTKtT9 '■rtm i^wrfck9 «rfr«, ^t9- 
ft«il'« ^’ifa Pw:9 '8t»r5t£9 

9ft9l «1t9t«R 1 

§rtf9 <99 9lt99t C<£f 9lffe 
?-^it£9, 9t9 <9¥i5 ^<1 ^tt99 H4t£«lt9 9t9J£9 
<99^ 9lt9 *9f 15 9t»11 C9«t9-^9m 9t9Jt9 
«tm <t99ntl» 9f<£9 CIRI 9t¥, tttf9 
^tz^ 9|t9tnf9 ?t£< ffe tf <99 C^frDt 



8*8 


t | r ]| 

*rlw I mtr*if^« ^«f9 4^ 5?[I19P«| sort (fsii) I 
fcia f«^9 ^fctfir ^ykwci ^^K9{ c?f( c»f»i f^**tt»it^« ^Cis 



^n\ fi^ 

T5«#« <flf |5 nrtjti? cm w»i ?t»r mn ^%it*r i ( 

>•• |f«*» 3?ft3,.4f^?W C'®t»l1 

mvi f’l^f m « *i«. ^u 4m^i5 c^si ^cic« *(t^i 

f«f^ c*ifiiiK, ^1 «fta 4t^fl fvw f&^)i 

CHfwtfl ^tntn IS;. ^p{ f^TOsr 3fjt^5 4 




^ cWCTi ntirjt*r ««« 

^Tfw *t^ir CT<rint*I ^fei 

^ftflnr 3|ii5r c<fc^ iifsjff*!-® ijf 

’fcwrt ^ or<n ^fi c^, i «Ttr9?l, ^t^r 



f&i 

sir’^tk? «ifl5 n<ti9?; «i«rtc5( Avi 
c«r<n i (JsitS% Itw >it=nif*fr«3 ^••1^ 
c«t»i1 ^.% i - >• - T{^) 

%«,•“• ft’i ^ ’•rWm ^tcn si»ic»!tfiCH t 4i| 

^ «rti wc9 



***^ 'a H 

^t«t ^t^^ cnr# •rtfir wrjcte orriJ c*ft»rtit^w*rai -rwi # 

^itt*fi^ wn few wtcfi c*rci«i^ 

ffWw -fwcf Birjtl? V6 « >»»» ftw cww cw,gyfdwcn t »t W^ cytw 

f^CI Vi 5fn?11 

c’l^ ff ^wtw fw, wts '■rtw^ '6 nww j Mr «rtwt Wf*i’«ti5 ¥i:«r 

w^w ftnr fw wlw r wtf r cw 

•fltwef ^fwfw fit wtf cw, 5ar^ wwt cnWfttiirfcww fVifwfw, 

Tn ^f*fff2i^?r fti cwwtwft* tc<ir 

w f%, «rtnt«*ifi «fhiw« c>Hfweii«wwi*«rf^fmwi<«w^’yJsc*rri« 
t5^ 'ffwi ii'« f3Rf*iwi ^«wti I <«*T^ P(’5cw 

mmzw I eirjl cwcf wz 9 nm c% Steers 

frtc«ftw 'd«K*jw c?wi iff^^ ^ ^(irfitf irtvi, 

’Itf. ^1 eWtf c3r«Pff «fffw« wiciri f5i?T sfl^ j ^ 

®rwi wrti tm ^twf« (, m^#w»55?y^wc>rtJ6Pilnf)i *nrK- 

wi« cwwi wtT cw, c^ife ’fftfn xdM ^«rH if^ c»r%f*r riie^si wfw *iNe?ia 
w^i ^ 

fcffl swt *ftirii ^cw «pi, ^t« wcf twcH ^tm nt‘3c« 

cptrw wiN «fw ^m cw{^ ww ^ ^\^ ^c<f «>t i ^if w 

<1. fts-i fwf^ arttf f^rcmcfW t»c? c^n. 

wc^fl '^•ut f^MH ^rwtewi wwj i nft 'tei ( '«iti few?r 

'^n; ^ fttiff vrfcfti wril w»tww;^ fwt^ litnflftt. 

•Its (^fjg nf ^cff ^ ^ wrtc*irf- 

wi cwcf *rt«»i c*fef wriif toi ^g«f i i ««l wtini ^t>itcffl estew 

WfWT I ffiO W^W WJ wi ntitf« w«l *ttw wtc^i- 

cwflttcwi >b-i> ftw tmn^w wtHB mv nm mmt 

^jt«twicftwefwcw,cwflii^c»ff c^<|« iftr wwii wntwi <w« c^, 

cnWfltlc«MWf ^fkm isw«« «rt»n ^jlcf wf«r nM *nttft««ttw« <•• 

CWCf« c^l ^y<« CTtyaf i||tfVrr WCWf fcw iHt wfw, «rti «>• • • 

mt cftHf sfij cnt»itwrtcrpfw wflu ^w tuf^ cwtw ^*r« 

WT w 5^t ^irttni « *tnrf cwfi wjwe«itf^ ?rf%f wt^w «rtwt 
cnrfWlcfHw awns cwe cw, wrjdt ^t*ttf cf^fhr firtwi 

wtif I >&»»r ftc*! fill « iftw cwfti tor ^^ffti are»iw ^tnttii 

ciwtw cw, «flfi nfcf w^i ^twti itfarcar if^i cw, asNtf 

'tftc'itefi Hwfu » cwif >< «trtw ft! wti —5t«* C3|f»teaf» i wift 

(Wii^ww we^i wrfi wpfti iwm f^w tc^twni 'utiw %mh ww 



urmii 3 «rlOTl«RSfOTt^ «»•» 


^tc¥ —c«rc^ —iv." c'ff^C'Sf® 

n^« i ^*11 ^tf»u, 

*1^ c'^ti’i ^1 

^=1 ttm 

^^\ 5sr‘jt4 

>it«t^v nF«=^'^C5?^r «t<ft5^ ^t5*l 

c^, c^U si 

^fl5'St9^fl c»i^ i 

wrjck 8ft?ni wjf9'« <«^ 

fe*ftnr •?^tc9it^c¥ <rti¥, 

^*1 <11^ «f«t 

aiPlC5re»T^ «f51 I '^t>TW 

«jf5n:iir*w '«n, ^itir 

VC*! C^ltS 5^ '«ltC*ttV-^fliT ’»c^ 

f^fv?t*i VC? vc^vls ^?cv« 
«itc*!i I m ?c*ii, 5 !?ic 49 sjf^t^nrvRi 
cvt*ttn? fw^c 4 '«rl’«itm 

5!tl*l«C*!fl *1“® CVt^r S!'! 

c^^Tfl-®«v c^tv vyf v« 5^ 

'ii^r-c? »rf®*c® 

vti c*rvr5ift« sff^ f *<i^ 

Fartfcfe? *r*rrt'f 
^ sjf^csicnwir »?ll vc^ri cuvi- 

c^t®tffft? m. f»i» t5 '*t»i®tc? 

cftWf cf, *af^?t? ^rtvi '^^c*inr *itt^ 
vtc^r Vi* «rtf^ 

Cf, ‘^ftwtcv? f?C*lf cvt^T V ^11 

fw^c4fl ^c?c*ic^? «Tffrrff 

«?. vf^c?® *??> car- ’®r?tfi 

jftcn ^®3jitc? ‘fli ^itocnvt 
fi»»jc4?xf»; 


«rr?® cfcftt’f cf. 5irtc4 

H^Vfl ^ ®jn ft® *3|^Cfr®Vf- 

«Fff® «st®tf ®fi trtar 

^iftCfC^TC^I? Cff Cf, 

t<? ^ CfCV 

vf^vi cfcv I f*ii ftvm. vf^vtl 

♦rif^ ®cf cf®c®jtf^ 

»?i^ vt? *rtcv I 5tt«r? c?»{tf ?ti5®c»t? 
®rt*?tff ftvtf cf\?vfivt«f*! cft®f- 
??f® «tf¥t!? nr? ttc?? ap^c® I ®t^ 
Btarcf'vcnfTtr®, fi vfarc?® ® -scftfi 
cfcncif 5tan2fS[c=itnt«T? ^tvtt?, 
t«,nf®nn ^^cni ttc?? i ftir*- 
gjftfcnrn? '«it? lAviS hf^4f ?t»ri, cnnfm 
^tc^n nt® nc® ^fftfwc«t? ®t®«f1n 
» tfimc® ftf V cf, €tc?? ftr® 
®F9®tfffe vf^tni? cft^tffe®t^? nf® 
c?ntf ntfv® V I 'ft ntni ’«itft? 
cn? cn, §trrff cvtn c^hv rv® cnt 
a?t9 fft« fi ntrv, ®t^c»! ff-wt cn{8 
nt^tn? cfn^ ft? *n, nt fwi 

C6^fv cvca? 'fv ffy 

•ft^ni ^fcf artf's wtfi cnn, 
ntw? i»t cnt^? fff «ffl8 
cntf^cft ffttfftn wr^cl? vitttntlvtn 
nttf ®tfntir %f nr? i ntfiSc® 
ft®? fw tin c^f cv® nflftcm 
n® I ftffe® If^fap® ?®ntf^? ntittft 
wrfth ftti '»• Hltn %n« cnti cnfil®' 
nfjwttn? mtw cnti it?i nr® c®, 
c^n c*wr ®f®« 1 ! ntci, ®tn ®ar<jt4 
nflft-i It® •‘••^ ntta?« If I 

, w Iftt®?, intKni 

ct5nn''#F:'.«ti®3 (?trf .tito 



8«V WtW 

3f? «c?cf —siw 

c>iW ?rt^tJT ^ fei?« I 019 «f9r('C? 

«• 

3(t *fl'«lt9^ 1 

^tc*ij ^ ?rf% (r9«t9 

^59twfl 5it<rjr9'« Sfm 5fn9‘fi 

9^ C^9t^9rf9 ^rfsf^ 

*»55? Wt=fl W ?C9lf I 
fnfs^fejT « 5Vt 

C9®t9-^9rT9 »rr<irc»r wff%?i‘( 

C9, ^tc's 9fJI *|f99^ 

^ ^1—0^ af9j9 

nf9^'^^ c?<n ^tw, nt 

^tcv C’T^t^fftS ftMT ^6 9fr®9 *1^911 
lr*«» fj|f5lfi|fet9 bfl^K 
®*W3: Ktw Pr^itcw 

I fiff |5f!f^ 

Faff^sM •rff^^ 
•1^ ¥1:95? f9f¥?IW9 

vs, 9fT« ^9 *ff9*rt*i ¥rj:5f¥ ¥9 
c’lfei <iitr¥ ui¥| *rwi 9*11 9t¥»ij, 
9® 9^ 9r9, F9^t49 

W19 C¥C¥ f9f¥« fC9| 3f9 5¥ 
^t^J9 C9¥t9»'®9¥ 91 9t^f¥'t¥C9r¥ff 

9l9Jt9 »fC99*ft9 ¥*lt¥*l C¥r¥ 9Wprt9 
¥9} 9t9 C9. Bar^ f9ts5l ^9 

^ft¥*}tl 019^ 01C99 K5t*f 

*ff999r99 ¥9¥1 ^9| 99 I ¥t99 ^1 91 
BHf*|ch «t*f9M9 •if99^9 y\tw 

^ZW C9¥ ¥C9. 9tw ¥l¥ 

*199 ^¥ <9¥^ 9¥9 *Tfi9t$9 c?91 
C9« '6 llt^aftn® C9«t9-'®9C¥* 

C9«ltf I mfel C91 »1¥%I C9, 9JtC*ltW 9t9IC«r 
’fC99*ft« #tr«f9 *3^£?r9 ¥[5t«*r ^f9¥ft9 

If¥¥ ¥C9-“«C9 C»ri?l ¥¥^1 
¥t ¥H9f U?¥^ SiH fCI 


> ^wt»r f ¥f, ^<nft 

ftf?rirf [ 9t^i:^«£9¥ C9¥t9-^tlf9 

9t<(rr9 Ffw^fi|¥*ft9 ¥t*r-«rf99tit ¥9¥tl 
C9¥ll¥t? •I'hSFl 9t9, ¥trtC¥ ifCH 

99 C9, »99 »r^¥l 9£9 ¥{¥¥: ¥£9¥ ^f¥ I 
¥19 ¥t9 '>Tt9¥ ¥¥^9 9^ 9^91 

f^t¥ ¥aC¥ •ftW, ¥t9 C¥t9 «t¥j¥ ¥f9"t 
C9tn 91 I ¥t^ 9jMtW 9t9l 9¥9 
^9»tf9¥ 9[fV9 H99t*r9 ¥C¥ ¥9 I 

Barlcif ¥9t9¥ ¥t9¥9J 

¥9C¥1 C99l9¥t9 *rt9i:9 ¥t^*I 9f9i:9 C’r«f9t¥ 
ta fTt9 ¥C9 9r^¥9tF ^ VUUi I 

¥t¥t^ 9¥t¥t»rf¥¥ 9f*SF ^[£^9 »lf¥£:9¥^ 
9ftr ‘*19^ ¥f¥¥tf9fe ¥R¥1 C99t9¥t9 *f9t£<9 
9C9l ¥f¥9f99 ¥£9, 9t9 ¥£•! C9¥|9f £¥£¥ 
ta 9;^¥‘rt9 «ft¥t9 9t5‘l ¥£9 I «999 
Btaf-9f9¥1t9 9t?C»IT9 f^¥£9 wit9¥ 
‘<I¥lB ¥tS‘l ¥!■¥?¥ ntWI Btf 'Blt9tt99 
9¥| 9lf9¥ ?f£t¥ 9?t¥tC"f9 99J 
f?C9, 9t9 ¥£9 99t¥t9R5¥ 9;^¥91 'Brt¥r¥ 
C»l£»r 9t£9 FtC99 ’ftT91 tfll 99 f<f¥f 
¥t9«l *KtE»ltB91 ¥£9 9t9 ¥9 C9, Bar^fci 
¥f^r99 n¥^9¥l ¥^9 ¥£1¥ Iff I 

i»8«» 9t£9 ¥t£*lf9¥t9 fell ¥ cltTBlfl 
tt£99 T9r¥ 9*1 ^¥£<11 

C9¥t9-¥g¥ *ftlfe£9 B8r*:ll C9£¥ 'Sr^¥f9¥ 
99£¥ cn£9£¥9| ai¥tC9 Bt^»r£99ntf 
4¥ 9^9 '¥9jtrf9 7S91 ¥7»11 I <TMi^ 
^t>TE¥ ¥r£9¥ll C9®tC99 9t¥tC9T '<IHt£?1£99 
<11 C¥£¥ «rf¥¥p1¥ 9ftr «9tl ’TtHfl 
9f£»i ¥t« ¥ C99 it f*ilt9 
C9¥t9-¥9£¥9 9t¥tt9T¥ «T£9¥ll <9¥l 

9¥£99 Btar-4f¥¥»19 £¥¥£¥ cn£»I91 

i»«»9 >Tt£¥ ^9®tf9¥ |¥t¥[¥ « C¥E¥ 
•‘i fUfg ¥9¥t¥r^j 9?8!¥*f 

c¥m C9, C99 ¥¥lt t5l 9¥1 

<rf¥fif¥l ¥£¥ <«¥¥¥ 9lrB 



J ^ fr«:» 

cviim ^tc»ii, «r^c»!tr?« « srr^f#t«n« ’Ttc*nr fllPiiti 

^«rn:*r c^t^i ?r!f c^, ^artii *if%v-> §tt?« 

^f?ii ^ ^»itf 419 »r=T w ^rtsitcvii c«ft» 

^Jttji 4i| c% ^irc^i ^ yfM 15 \f9CTi ^tr^, ^tir 

cHi^ «f%5pf3i« ?nf I c*!?*! ) i 

«f^C8i9 «rf^'t ?f? fr»ii §tc?* 

^>lt5T ^91 ^tw f f99t'S9*t ’TC^’tTI I ^tc*i^¥t9 f^i|}5 

^?t!!?tnf«9f 9f^ C93fta-1, b- « a sarjci f5ftf 5tfCf nc'9 

^t=T^f 9{% '« c»T<tsc^t?r ^i? =i 1 gsr <m 1 

^ ifi'i:^ I yfz9[ cJT^fj\ sar^ch n<rKcv c5T«t5i9 9t«(T ^cwtc^rtni c««rts-"» c^tft'® 
^919 t<I9'V '^11 ^91:9 41?F 5t3r«rt99- ’ftWI *f'^i:'®9 I 9t9 >19 »fTWl 

9'«t9!9 I cm 9t9 C9, ^iSf^T ^ ’t^C'®9 ^«.nfs fC9tf '9111^9^9 C'*tC9f f9:9f?J 

«ft999'SC9rf t:n9fj9-99'9 ’rtf99 9rt999'«C»19 C*^^M C9C^, 9t9 9C9J 9fjt9|- 

^ ^C99 ^C91¥&9-99C99 CSH 9|C99f ^9t9 C3Ft9tl®, Cm ^Jt*!f99t‘9 

C9^ fC91 b»ta» 3TtC9T Bt3r9?t999^C»|9 9lt»r,l9r»r9t9 fiTf^ »ft9l 

99^9^99 9ft9 ^?f 18 «t9t1 C*fC9r99 ^^9^Ttr^9 • C9ft9 99t9f'H9t99J^ BafTfch 

C9®t9-CiapTff®f9«lf9^ <i|9lJ[C9t9 « Cljtft^)?- ^t9 f9lJtC99'e 9^ 9t9l 9^199 ^9pt^'« 

ff*S I ^t9l 9tC9 ®t99ft<3tr8f9 ^'?9fl5^ ^9t*f1 ( C9ft9-> 99t9fH9t»f|5 B*- 

apJk C9911T9 ®?ft9t>99 C 9 C 9 f ^tfk^9 9l '«9r9 9^919 9*9®t9 <99^1 

C9®t9-®9Br «"» f9^tC9 99%»H I 9BC-r 999 >9t9 f?*! I 99|t9t-f 9t9|59 5ar|ti 

9rt?J!rlf| &9tC99 C9®t9 fe«s9 «ft9 ’!f(9fl9 '*^9®9‘JWf9® 9t97t9 aft91 

sit9r9tc9 «it»f ®t9, 9T9 wc99^i ^ C9, «ntwm»r 9t99 wrtmf89 
^9‘2f9C‘l9 f^C9 9^9t9 ^91 ^ C9®t9 9|9t9 «f9®1 9^C9^f9^tt9 > C9:^ 

^9199 <3r99( C?91 Cn9—C9®t9 9 C9f^, 91 ^Wl '8rC99^ 9N9ntC99 

‘af?9 ?C«¥ ^«s9l5 C9C9f ft’f® «lti:®lf9 9tf»!9 99fnT I ®C9 9t?C99 

'2l'?C*r9 oq^l nC9 I '9t9t9 C9®t9 <3t?*ff5 Bar^cfe '99^9t1 Cft9 «I=^f99t ^t9 91 I 

C"t9 ^C9 m «rtC9t9f <sr^C99 'il9j I ««lt9 9^191 »ftB {8 C99t9 

9tr99 '9tlI99'8C9 C9®f9-®9C«f9 «tf®99C«|9 '9«I*C99 9ff9C® 9(rttlHl fi«lt«C99 

9t9JC9 'JBi^ 9^9t9 9Jt9Jl 9f9| I ^t 9 «l9tf9® 9t9l I ^915 Cf t9t« 9| '991^®, 

'Sr 4f«99C99 9^9t*l 0(1^ ^919 ^^19 Cft9t« 91 ^ «lt9ft9C9 T?t9^1, 9t9 9^9951 
C991 9t9 C9, Btar9t999'3C9 |C99SC99 9T99f C9t’F -STt? b 9 flf 9991 

9f99t9 ^C«l a?C9^f® 9’fi:9i®^f9fetC9 >•,••• 9C9J 9tt91 9tt9 9tfn9l C95¥ 

91 ^C91 ^\^tm 9tr99tf^f C4fl^ 9?1-9 9?t?t99t9 

9ftftt99 ^9f?:99 99199 4t9 «9 I ^t^99 9r^9t9 9^C9 9\^9 •t9^«*l 





^ cw c^tm^vs"-^^ 

5i(^«nr ff% *tt6cirr«r (^«rf5 

an5l mK dw c?sJtwi ’itc^ 
i?*nr j^taf ^ ddidfe'hf ^Prire 

c^t^i ^tf I «ft« *r^3i^ 


«t9 c<rc¥ 
c»ff%dTJtf «it?r CT'^f^'s nd^s ^f^^^ 
^Hi I Bar-^ck 

^ c^fr cT^ri 

^ti d I 5;t»r “^5 «[tt>id¥N 



'95?^ few 

ttcw^ f'fiijj «r<»j fd I wf’^i c«t£^ «rt? 8*,»*» ait^*i 

»it^lc^T 

I fnri «rtf *[1^19 ^n’B ft«i i 

^£*! c^ts^ =?t «if»rt?5 dwtr c^t^r i^tiitnf® d i 

(isdl5j« > *rtl»i) 

C«[«1, ^^rf^ I C3}^ ^frt ^\^Vs 5!ti>i ar^t^Hnt*? 33E5l*»-«a 

nfmt ♦it^ts ’tl^®* ’it? m wf^ 'si^^si ^«**f 

diars ^Pi ‘flw d»»» ffif^ t? '« ^ 

t 1 ¥Wfl5 w^w n\Hm If^t'e wit ci®t« ^m nc^i’^'ftf 




^ «ii^^ ^tni •fftcof «{ti'5, ^r»i ^i ^t?:»»i « 

i* ^c^i— JiNrc*i ^*ftni 

«ii*R f¥, > ?f«f« ntca I iart*(i w I Barc»itt^9 

'artt^ii « *tt«(i:»i 

c«rt^ ^1 ’tc^’i'fts srit^ttif, ^ti« t5^ «rcfll3f^ i 

»ft? fV, ‘^>T=T ^*fs 


,.4;^^,;jiS4w«fe'-‘-^* ■ 



^ • I a»AtM«'« 


M' 


SSPv f53{ 

BJTjck ^ c«ft? c^t^il W I <^1^ irtRitii 

* 3 : 5 t-:» 53r^c^ '«r^^s®r vcs 

jfT^tcV I 


>AA\ b1ar«ltflj^*l'3»l ’T^ 

Elicit cn'»l^ 

I *i?t^ti^t5i'®fn bar^ck 

C<fC«F f« f»l^t?I 


^tTil iiNc« nrc?5i =?i; =?a*N c'fcv 

♦rt«?i ^<ri«r»i9 c«ftii f?a i 
^t-tt m ^t?. ^tnt^ 

bsf^cls ifw 

n^j^i ^tbt^ sfw 
^tf ’qfetnsi 1 

[ Wfg >*-V«9jj 55tr*t«f^ ^ filf^-15 ] 




tfm ^wi, ^1 «Tt«f« 

’il^f'S'h:^ m ST11 43 «r3t*i ^13*1 
?C»n, Sfpf3 wc^3 31? 3? f?ir ^3 
3t??J33 «ltr3'^t3 3ld> I C3 
3*31 3tl 31, C»t >13131 
^n3tfn'« «F31 4^ «f33t3 ^1^33 

^nfi^t’t. fent*ft3 's 5»i3t3 

«fT31 f3C5f33 ^t3 f3®t4*^3l =fr3^f5 
c*M :3r?31 

l3«rjt® 3rt^ (Kant) 

3«1C«|3 tf?, «Sfl? '« 3^ 4f^ 3TPf ^ 

3l?tf3ri(3 ^«11 '« «lJt>ft3 *f3t< 
3f3f|[;5 f?3Sil^>1 C33 ^ 

«lt3tC*r3 C>|\3S1’r<. ^I3f3»ll 3'n^3 

3'^3«1^'5 f5«t3t3ti:f 4^ 3f3^ 3i*r 
3F3t^ «l3rf3nt3? •ItSlt'r (Laplace) I 
3»lt»13 C3, ^tC^a ’fJt^3 C33183 
3WJ3 *|33tl«f^ f3»l ( 

3FtW 4^ *f33tl«f^3 '«lf33^1 VW ^tC>r 
'6 W 9111^3 C33fS 3ll3 3^C3 ^313^3 
3^3:^ ^ ^r3l 4^ C33|5 

43^ ^3C3 >13?:3 f¥| 
-Bi^n f3^F5 ^C3 *iif 9f^3 »?f8 3FC31 ca^iara 
'aft3^1l%1 33||6^ 3t3 «f3I- 

Tt3 3f3r»n «f¥f3*1t3? 

Kvti'9 4l "?l-3^3fi:¥ f^cf 

f333i «fC33 f3l »t«W f«f^3?^-3^rW 
C3 3jt3l1 cnis W3 f33tca 

f5ifC3 31, ^1 >1«3^I 3^i;3t3 3FC3flW3l 
fa^i nc3 •imti>i3 fNtatai ^3333 ft3 


f3®t^3l 3t31 353J 3^31^ ^1F 

’faC913l nfacHW C331 C»f3 C3, Slts{tt33 
3Jt3Jl 331 ^13 ^t3*| %*ftC3 
3(rt3 ^91 ^3 

3 :^ 33 1 f31 C«fJtf^f3®t^31 C^h* 

¥91Cf3 n%3»f C3C3C33 C3, lf3^3 

nfflC«rf^C35'3:<f 3*> frca 433t3 «rt3^'3 

3C3I 4^ ^33C3J3 TO 5ltatC33 f5«t3ta1 
3tf«»1 ^C3 Cf «31 3t*11 ( 

•rt3 ®t3^^3 (Darwin) 43 3^3t? 
C*W 33Cai3 I 4^ ®t3^|3 ^f3T[ 

%33 « C(Srt3t3-®t^1 >T313 TO3C3^f»|3 
’1C3311 3J3%33 I f®t3 3*IC«t3 C3, ir33'*la 
43 fagr® 3C>11 ^ I '3^C« 

153 f3?l 3® 3tC33 &t3 lf3^3 

^'?F®C33 >T3t31 f3C33 3t3 ®t3fe^3 

C33tC»!3 C3, 4^ ^«*®C33 f3a?3 3’^33t»1 
3C3 6t3 'Bfta 4 I 5^33 fjfcara C333 
3t33tC3 ^t33^3« 33^3 5t3 3^1 

33t3l 1?C^3 m9 lfV3^3 §nf33tin C3 
C«ftat3 ^3 3tt?3 nt3'^f33 3t*lf^3 ^ 
3ft33'33t?:33 3Tr<3 I 1^3t^ C?31 31^3? C3, 
'9 5l?:33 ^^33"^ n?t#3 §*13 
C0ft3tl33 3t3t«3 313 %% 3§1 j 
3M33t3 C«ft3tC33 3t3t«C33 '0f3'»31 

4^^3313 f3Sr3r 3**|3Wf33J if# 

C3ft3tC33 ^m^ 3f3 33C® 33t3®l 33C3 I 
C«ftlti:33 §8331 af3t*l3 3t^r3 1t3C3 
43^ %§ 3t3 3t3f 43 C3^ TO C3, 

^f^^3 f3l3'^1 f3|I3 3t3 Iff 




<^tJr (ResonanceTheory) '«Tt^ 

C1TJC1II »?1l 

(Osmond Fischer) ?l»IC»l3r 

c^, 41 ’?^3itl5 

<£ft?i I 

^zS ( c»Tt 

?;^5? (Moulton), c«f%*T (Jeffreys) 
^ n« c«r«rtce!=r c^, 

^jt^ji 1^ I ^Jt3i c?<rtr9R 

c^, ci!fh{tr??f sitafi ’itww 

45f I CSftfltf?l3 

ife C^ 4^ I^cei 

c«rt^tc??i iitsr 1 

C=¥tR^ 

CJJ^ I 

4a fpitatai cac^ 1 caritFi- 

♦fwt«f « ajftasj^wt^'^ 4a^ f~ 
faat^ai «tcplta 4^ fe*r- 

I »t1sftpTa ajwta ca 

f|»j, 'fra 4ff as'^r »^farana 

^at^ enema 1 4^ asifa ^cn atar^a ^t^- 
WrlaFta (Weizsacker), ^ca (Urey), ^^nta 
(Kuiper) «|?5 1 cifjtf^fawl^lai 

ia?ta»*i acia at^teax cacacua ca, aatf^a 
^tt^a *(*n '« nitcaa caa «rga 

arm I arsta'sena faa^a 

caa'®^^ 4vig caharn«> vac^ ntra 1 
4| raiaa batata ftn a®i?ta a^tfarta 
w cataa fentatiai a^^i 4 f% >••• 
niRticai at^i^tcwa, &ii5 f^ta 


« atfV 'siS arm «t?l aaeia naatt, caaa 
—^'Na, frfwc^a « ca\? 1 4^ nxtala 
naatt®^ «rara ^a^ ^atta 

faat^ nf^aaa*nf fin 1 nra 4 ^ ^raiafai 
f®fa^ ara ^tra « 's^ nitala 

nat«fiS ^ca ^^ra frta-'s a a^ar® fta 1 
4^ ^ta's'aa^ 'aia®ta caraa atai '^<tar® a 
(Whirlpool) •?(? ^a (f5a{ i) 1 a® nf^a 
® ?!! Bar® atcaf 1 eaFrwa v? 



^>a\ f&as 

ca'laafa'^ 


'®t' 9 t^tf^ affp® aea 4 ®? fafat^ ftr^^i 
affa ^ far»ii 1 4I cfi?lat arai ft® ^ 1 
staateaa nf^®fta aeaj nxt^a naatl®ft 
atntafaar ^rft'ata ftaxi ® ®ta*l aaeaa ^r^a 
=>?t ®arai 1 4 ffacf caaa aarttat- 

faai ^ at»\i, c^aft ^tat cntfi. nNa®t^a 
ftftif^ ail® ^enl 1 cf^an'na fita^a- 
•fta aift arna atajca 4 fis st^fta 
^t«Fta ataa ^aini 1 cs^rtatfet «tcaffel 
<«ttatwta caa^i^ a^—ca^^a 
atarattaa a^^iSa ita ft '9 ^ l 

airta 'at®tca a^atcaa c»i\aa?i®a 

a*Nta «rta nata i \<taata el^iSa aw 
«itatf n^tat^a mu ^ 






««(c«{j >( 1 ^ «itn’?ta ^<i- 

^^®tir i^c^ 9it^c*n I 

^(i^Jitaj fenl5 i?wl sit.ait’J 

c^ nft<c^ ^aij «i^nw i<iii$ 

?c«rt—sulS ^4^t^ 
<*f^ i «i^ 'i5^^^®f»i ft® •?c<f5 
stwtw «it<'5'sr ^at"® ¥ar® #t;fe ftc? 

n«rK ’i^a Jfar® •ft?w! i 
>TfCf ft® '5[ta«si 

ft«i »•• ft® ’sjci^ 'offt¥^ ca^ 
?«at? ^twi aana srt? 

'Sf^T ^ar^ii I ft® *rta^t*fftaf <2tf^ta 

^t^cstcsfRa ^c*i11 ^cn, 

® aiw ^ac«il 

a'^*itC5fa ^<1 '«i^i5 

^t»i1 ’jfta'I « ffcTa I "^fijSs 

^ta®^ ^^^ «, 'e|^f^|?caf 

fawsF ^c»^i I caf^ara a^ ^ftfS «;wj 
’Jfta^ 'B atfcaa \fafB 
^1 cafcara <jft^ 5taatca 

c^fti \ta «^<t«^ ^at® »!inr*»ii i 

^c^a fe^ca ft®.^£^a. itaatia wta^a 
a^ac® »jt«fc*in <fll ’r«ca '« 

^®tat ft»i wta fe'scaa aia 

a^ft ®caa a^s®*i ftaj i <jft^ ^ ^tt*ra 
fta ^?si **t:^ra ^a^ta '•Hiatal i 
cfc^i 4t,tat0 email ..^tal 

aapra n?K®ft ^ta &rca a^»ii 
afm«a mtaarafta cataa * 
•a^ afCi'^ fetcaa ^ntateaa aaf 'jftala 
C5W vaJ 1^1 wa ^’ifata a^^a 

S'®! I ifla m ^rftafti tfJ^al ® Ita 
^a®tf c’t^i aftaaaf«r a»ii a® 
ca, ’jftft'« S'tnra ® atftf *rat<- 
a^fta ncf ^a>| iti 


arcft«a ® atfta^ atfaaH x® 

ca^ ca, astaatiil «rF® m ata J •fftila 
®a%ira '®caa ^jaata aacaa ca% wtf 
Stcaa ^aata '®t*r a^ta acai 

'•icaaf ca^i ^fft^ta 4^ <sr®® ^ftataita 
aaa* ftraca ^kai aH aia—^aaa ft, 
c«it?t 'e ’ttaaat^^f aar «fa® ’’aaai «tt« 
ac»tl I »tt*?ica aar®ft n»ii 

ftc® ^taata atari i '^taa c»itat«rt^a 
<jftfta ^«ma ftafti® at»ii 
•ata atai aataa *r?r<®ft mtala ^tata 
ata*i aatai i &ta ® ^ft^a «s| aaw 
aiaata «itaa atai featata^ •afta^ aa 
cafiiti aatatc-r atfa'® atai i &ta « 
<jfta|c® «tal aaiaa mta^ftl •ataat^ata 
aatai i Stcaa ®a a^a ^aa «rtaat®ai 
atai atai aataa i ca ^aata <jft^a 

ataa®a ajcaa aa fiE»ii ^ftatar ft® 

^c^a ntaaMfaa €tftai 4ta»i a'eata aits^ 
•a®!® ^'8« ®ta aft ftfta*i atar® 
•itm^l I •att*ita afta ®tt*t (Light 
pressuic) ^ftft ®^tcaa ’•ita^ftaftawa 

fa^ft akafli ^t? «rtaat'«ata®«i 1®*! 
’fit® ai caita «rtaft®ai faaft® «ja^i «rt« 
ftafli ^ta “^ftala ataitataa a«i ca«al 
i?«ata ’S'^afta aft *rt^« ^rtafftafa 
fti’^H a^fj ®ac® ntat®! i « Ift’ft 
alta alta ft^ ^at^it ® ^fawW 
vfea artata at^M ¥at»n i 

’fef oil naia ntft^tft® ^taft®Va 
•f?t<« fl»i aica¥ ca*?!! lft4l ¥ tftara 
'flit fta®^ <t(vn *1^ awwii 
«|15ir^ta at^«iaia atf mk ^«fta 
wt^ *R>i %¥t®ftf aaft¥t^"ft mtali 
aat¥ft atn aHit« •ttt^ i •jftiN 



^ ^ I va f9<fi-’r^“tnn c*(^, 

ff 1 St? «I?tC? f?®it^C?? ?W '4??« '«rC??F ?t?Cf I 

Stc?« »rcv 45^ ?i>tc^ ^^ttt ^tf«c? 'Bijtc*tk»ti-' 

I §tc?? c«? ?t?t«Ft"r^tc?? 5!T-^r«?t? 

fs^w ^^*111 ’ff^“if%' ^tn-tl^'r® ?iC9i:w—?t5fj| Stc? 



fS® 

Sti?? I 


Srwa ’t*!^ *t?H 

^?C'S ^twz^\ I ^t*iaFf>i ^^t'Oi^ ^K?® 

( ft® i) f 

Stt?? ?Tt?jl W 


&tc?? c*frv ?tl5, *tt^i, 
^9^1 ¥Hlf? i '*tw 

'Q ^1? ^ww 

'■tt?i'«'«ji:?’F ^•«ij ?rt?i ?ti?i 
<iii n?iW« 


'9 



?fl5T 


C3?S{^ c^*i^ 

I «it5f ’rt‘«ft9‘f 
Jsiw Bir-'«rf«?rt^ 3T*»it^ j!^i5-si^t 
c?'Vj » c»r -stufS 
^ 11 « f^*fcw?r f f^a wr^ti 
C^tsf ’!K4f'5l 

<11^ Bar-^f^^t^ Vf ^tc«r 

«rt*fn r 

li)^ «}t^(« ^CSTlsr 

^till ^19 C9l«rtl|5J| 

fs^wt^u) Biy-'Bff^9ti:J(9 

« "Slt^ fZ^ 

I #t91 «RS[Jlt=r ’f« 5 T, 
Bcarfl ^r«F ^ ’«(«nt 9 

«rtnt~c9 5if^*raf ^ 

C^Z^ ^f*(--«[9^9» 4^K 

5 ?t 5 n «rtf 1 ^n^c 99 ^ z^zw i 

^fsiai Bcaf9 fkjfs 

’J’era «ftcf I »i9 <a« f9, 

^ta c^a{«ir9i ^lataiHFriTt f»fni 
Btara f^nai ftfVca ^l^cw 

5J1 I ^5;i|t3? 9fC9*r, 

CJihw’Tc^a «rtf?ft»l9 
<^949, 9<f*r c»i^a«r^<. fi^f mw «r»«^a 
wnrff ‘59^ aasf C’lhw’t*. 915 
’ifs‘^(< ft»i, c^®fii 
fasa^ fitas ^at's *ra9 *raa 
5»,^*rf»i '9 «rfni 


I sftf^sr f^< 

cafanta 5?^ 9f JUfii-att^a fsaj c^c# 

cm ata, c^\a5fnci5 «s{ift^»it99 

^t^taftft aa**! ««t aaif^t'aa 

atai '^a*i®tca anc^ 1 

’Jfa^ta aac^fa «iNtt^a 

f^?4ir nt«ai ala i a®aa ^nat’twa 
n^^^ca <a^|g c<itsit¥ta uoa^ artc^^c® 
‘fla'lS at^»i c’ft’itata ^aatfa^i 
caai atai val ^aatfaaffa aiaj a^atc=^ 
'vcaa'fe -sita « «5ai6 «ft^a-caai sitslsi 
‘^aa I vujfa cata m ala, ‘S-l 
’«iaatf5^l a®^ «lt^a c^I^f, "^faala 
’^^atceia ^»\ala ^1 '«rcaa'l?® a^a 1 

tf^^.tc’ia fiif® 
♦tfasa aftac® at»t eiara faca? «itatcaa 
aca 1 

»ii^ aataa aat8ftaf®¥ a^fa'9 at -srat^a 
*Tcar ‘*?ra?l « Btara unaa's fa aaa ^raa 
5f<a^ afec® atca ? afa at^ ®ta 
fa ata? acaa * 1 ’ aitcw cata 
<*1^119 aia afa at^ ®taw facapfacaa 

ar»t ca ^tn fe^*t9 ^ta, ^tc® ^afS ai^a 
^Hfz^ ntcai «sU 5 Tla aai «iaa« 
•f^ 5ftai cnca, ca«f®i aa*ti:a fasaa aai® 
aac^ ^Pt^la avaiaa atttatft 1 
-sf^ttafSt ‘a^Ttca^r»lr -arafiji^ atw 
«rf^{a« I "sratlafSta iitata t5 
ail 'ataa ajfJi ^aa atl*i c^tra 
at^»i •i^fi a<^ 



(Eros) sitw I «iife %" *it^»i sft«? 5 tar-*r^ni« 

<ft^t<5 nrc9 1 ^tfl nf«*it*r 

=11 '«it>!i '®tc*r^ ^?ii ’f's^ I 5im 

^!ii ^tc^ =111 -aitii 4^|S ^^’5'e ?c^— c»t{ 5 Ijisf 

tftwtn. (Icarus) iltc*f <l|^{5 Far-^H? I SOT ^fn=ft C^C’F, 

>i 8 > *ftc«i =nt>f ••«» =11 Fs fsiisp^ '31^117 



f6u9 

FSi^jck^ fentirt=i 

(fFaj^n) 


» 1 T |*1 1 ^S4»V 3T<t»1« ^=I =Fm, Fa? ?CSf 

9^ 3it^«i c^rcip Fw cnm. i =ti «if^iFc<ir 

^ff ^n^'Q <<i| 'SifMlSii ' 6 (r’?'^=r vw fc*ic« i 

=1^*1^ ’*ic^» c^ Rtiptfl*! w®, c=i\ai9r?rc^3 <ai?nfir^triiir *(c«iiFarc<F 

^1 nw ?taift«f6 c<t*{t9 '«itn?sv i «*i^ 

Ri**Ftfc*rs =Tst=r I >s>8s »rt«i c^t=F ^ritwtcH fit '®ti:Tfl nf’i'f®! ’?=»'! 

ui| n^fW ’FCU R^jr^tai c^iVanR^tta f«'®cfla Rc^ aiv, 

‘•t Ritcf c’fHFC^st c\ ‘a^ ’jR^ « w^iarr^a ^*11*11=1=1^1:^11 ^Jirfa 

aicia C¥t*f *i«rasitt c^il 1 cfcf nmv 1 «itata c=iRnfaatrF atl«F 








t^jtf? C^*T^ >5ff 'BTtCf ^tC'® 
*{« *fRi*it*i 

c^-n^i '®t?c9i ff siw 

6!? c*iW*{rfl^tc3 *rW*itftr 

(flf |5 dr^t*J3(C3!9 ’{ 

sar 

hwtPl’F ♦f^C^^CTS *1t'€ll1 
I (41^ f^g «rtcg i 

'«r?f%*i psf c«r =ii^? 

®arc^ 

c^’T’? ^*{« *}tffif c«r?ri 

m\ ^cifit»i, c’l'sf*! Eiarfl 
>[*15 ^tjJr?! « ’if^a ^qf? 

s<1 ^c^i, ®1 Riys 

Kaja *ft-t 

^tl5n 5C5! {^ 1 i i 

5C5sa »}?C'qi 'Brta'« ¥ta^|5 sq«=qt^f 
«ltCg I <a^i5 sf® 
caraf faf*fs ?ta 5tara i 
^’ffa^tc’ta a-fi ssta artarsfaf a^ftaa cBca 
a^ai »f^atcvr Rifa 
aam ajtnn *it«ai ^ta i '»ita 
'«i??ata\ ?ata *fa ^ta 

ca a^a -Biacia 

gta Bcwa ^s«snP51 ^iS *(®at«r 

»i"nc# fa»t?la?t»i c^rai ata i 
®cara atsia fenfi® ai f«ai 
?ra fa^t=#a Bjanta ^ca ai i 5ar*:|cfe 
at!ja caaa erara 

^laitBWa ^ntn at'sai aka, c®afa 
If^t^a Ji*nc^ aftaata^ ^faai ^cai 
^aa «i.tai aka ^fa^a c^n 


a?r3f « aj?tt?-r BqkSE, ^Pr^a Bran- 
Pcita Pn^caa c¥a a»fatf? 

W’T 55ca ata, a^a aja 'e 
ficna ^a ^aa^ *3Pta1^ cacv 

^^z^n % fa^a^^s aca ak i 

'ataat «3Pra“ta a« 5t®a c^ta 

ataa-Qa ai 'Bitaat«ai ca^i bcbt ca'ta 
a^a.a'S’^ =ai atvta caca? srg-aa'^tPr 

aa3Ft« h®ffaaF •f^taa'ci ^[faai ’■rtti? 
^rtaa^atfa f «4iPr^ cacaf WBca '®a*a*a[< 
ca®ta-^aa*ta!a a^ i f^aitc'aa aa^ 
^ijal^ca ca'sta-csftf^fassta 

fawf^caa Pna®tca a«5ta®i a^aia; i f^'S 
ca«ta-wira a-ft^ «fp5 fa^® ^fafla 
Bita^t'sata ^itaam aipa ®ta '*acaa'at1a 
ca®ta-?afla'caa BiTt^^feata aai ai i 
®i acf«ca®ta- 5 «^a'a acsia nt^tcaj = 5 ia 
a1^fp«Pkat^ cacaF ca®ta-®aiifa 

ataka «itaai c^tatata. ntaata, m^cii 
aapai a^ Pfsai aj?tartaf®af aara 

aaita cntafi i 

ca ^fa^a «tta^t«al ca®ta-®a^T?a 
atajra a^lsftnf®^ aaia aq^jf^tca atai 
'>?lfe a^ca aa, cnl' ^t«r akfcaa ^ caaa 

ca®ta-ai?® a^tatcH *ftikai aa, ^ta 
aa'a'« a?^a aa'iacaqta caca «fN® 
ca®ta-®aar facaiaca «i^faata ^«a aai 
Jif^a cara ca^ta-^a^a^aa *k- 

caa*!*! ^faai ^aka «q:aaatfai ^taai 
a1fa, ’Jfaal caia Bcwa ca faa aaa^ 
caai ata ai, caata caca ca®ta“®aa 
®jf®afa® aa ai i akar^ scara 
ca®ta>iia^ak aa atna aw 
aa» asjnatca fataa '^faai ^ra i «iitt?l 
H9 cata ati?i'«a ai atati 





^tc^ I »flr»Fi:ij Jtsi’311 

^Nijtaitsf ^t3^r*iT9 wcw 

^nntfs fs^^fc*! f^cn^ 

9WI 

ear <iji|f{g £f»i ^^fvrsi c<«[t«p 

§ckis~ear « 

f>^i ? ecffi «rtt^, 


«rt« ncsp =«11 eiw 

^ffTsn^’SF c¥t^ «iTi?:T«iii csi^, c»i<ftw «rt?r 
•ffl*i I ^tfC9! eai^ci^a 

^C’T sii i 9\^ ^1 C^PtfS c^tl® <iw 
ear’^css 

'«it^«i‘i ^ig fgf<fgcna ?net i 
^ta cJ!®f<i a»!4 wti» «1 

'oii»itt«ra ’i‘^< '5i3?t''iii I a»itaw « ^P(<sf j 





6ar<;fcfe ^a®tfS|5F *i^ca«F:*fa feasain i si^t^Hetalgi 
mm nfl^Wta c«(c^ f^f^^nai i 

ai »!**tt=^ ^r'?a r«(^ c<*(ca! ui^stia nt^c^a f 1t« 

atf-rata g^icaa •f’^r tf*! i 

c<n:^ ^m] ^\% etarw ^fani 'sftsji 

n^*r c’f, nar mg gtsjtgi g^tiw *itntgta ^gi «tgi 

g^«f»gj nHgi gftg, ^l ^mim gti:g ^\ \ xjgsi ^ nt^si 


81 * 


mm ^ t H 


“Slfl'f ntf», ffBatWfl 
4 ff«l 8 5 ?^ f?n« *it??c^a 'sPKch f¥ 
^ntvf i^iz^ firp[cii I 

»i*' 2 r? 'Bifsinj?, '®ta ' 5 rt^t»T 'sififfli 

c*tt^ *ttft 

c^caif I <11^ 

’it'sai c■^ c«fc=!F 

faa aasc^ia l (Chondrule) 

f^ra '<1^ 1 

c^^rs 5 t?:«?a ^*rta 1 

a^rasr, faat^ta^ta c«nk 
^c<r FCBTfl <^1^ 

m at ^^t^ac^ar- 

V\ cHzw c«i\? 'aaf^-ttf^a 
atn ^a 1 a?®i '« 

■ifc^a af’F^im *[Tar<rttir *«t a^ irrwta 
^t«fTa arati «raf¥*i ¥ca 1 
'^•itaflcv a^ji i?a 4?t^l,-a*ia i <sit aat^t»tf«af 
aarPf'a®^ ’jRata affc^ «itcn 

r»F« «irati 5 B^m aw n^at^a a'ca ^ttaa 
«aM c-ra ni^ wr « ’jf^f^a atarnca 
aai 'air aacaa 

^^tn'8 ('swa ^a) «fl*N»iJti'«a 

afaai c’tcif «aa^ ^aa cFca ^caf «ta^ 
fe<¥tH' 8'8 ^^zk *tr^ra 1 aaa aat- 
a^fn'8«f»i atit^i sar^c^ 

'saa ca^r»i 'sat^a fa-w^ a^tvtcn 
®^:a'*ra via atrv 1 aiara vta «^f«vrta 
ava •a^ ^at^x-ra ca^a aatfTx-ta 
acv nx? 'aa^ v^ajf^ i^ax^l 

^vtvxn ^xk nx'5 atvxai (a^ ataai 
’ivi fvai ^1 «itaat wtar® ntixai ai, 


avva a^tvhstdai aar^ caxf a^i 

Ka ^fV^x^ ai 'vtaxva 1 

<aaa m *ftxa, aar^^ fttn 

a fa \»ijata %ntatxa (ca ^ntata’jfaatxv 
lat ai faixnft'^arta 5x*ixv) W 
acsf wfai afa, ^t^x«i Ftafft«il an?xaa 
vtcv 9}t5riata <yfaftc« a?a vca 
'Vtai a^a ?ca f^F ? atai t? ’vHfat^ 
^tai axa viaa, saf^k cacv ^arata afav 
batata ^fa^c® aaa vxa ^tai afaa 
a^a ?xa <aa^ ®i fac*ia ajaai^si'e vca 
ai I 'ttal ax^ta, ’jf^^ caxv aiaf 'ata^ 
fsffaanai a^ vxa faxa atata ca 'V^sffaai 
«itxv. caxv ^fa^x® fvfaa faxa 
«ffax® x®aa ?ca ai i '^'jk caxv 

lii^ '§^ vsnaa ata ^x»i vvnxa vtaa vax® 
«• ^a «itj|ta*ia «rxatva ^a 1 'fl® ca^ 
«5f»it^ra «rxat«fa vata vta*) ^x'v—v^-r®: 
<jfa% «f5'8 ’«ff®v<f ‘fla's w®: ’jfa^a 
ata?mx»[a aaj faxa a^tvt-raTaxv xax® 
aa aca 1 avtvxa pxar cvta ati^ ca^ 
»<ia^ ®ta «fxav va 1 ^f^^a 

^fvvxta aaia fia vax® a^^ta a« ^tafta 
nf®xax«ra ^xatara ira, nvtvxa 
5xafa 'v(®v^‘-ava f^a vax® ®ta atv 
'Hv-akt^H nf^an «rxat«R 1 

va ajxa a^tvr-rataxv ^«<xvax*ra cvx^ 
^fa^a at^a^aa '<iv^1 '»ff®faaF atai 
vxa at’jjKJx^ia a?a ^ff^apa vaata ^fxsr 
a^^tvHataxv a® w xax® axa; 
«i<t^ aatvHataxv af^tvtxa ^s«vX^ai 
vac® axai ♦rvrvca sar^k cacv «rta 
«i?ffav«txa aarvHataxv fe«»cv»M vai 
'^a vca t^xvnxaa arav wicav 

va vcai 



1 f5f ^tcw 5rt>rw ? 


Hw f»rnf ^tn^r ^ac»i 

c’Ttfcir «ta «fTc®fl 

®fcy c^ ^ 5i1 f 

c«fc^ ■?rt'» ?Ftg Res 
Rif 'Sf^fClS '»R «^C?^9^H iTj I 
fe^tR'S Sf’fCiSiJ 


^R^i ^n R, *ri*iM"{R 

5t3r ^’fRC’T’t ^^?it^c*f *ftci I 

Ra5R*^S1 unU’C^ '•lt*ltC?3 

®tsr ^R c’lt*! 5t®R9i1 c'^tc^ 

?»^¥sR (^1 R« 



Rig 

Bstfe^ ^g®,R^ n®t<T f5jg$*j ssy^jtii vii^lB 

RRif I 

iRltiRv tR® ♦iNgi nt*) 'a(^l^»t^'5 ) Riifin y\w( *ttcg i 

«pig c*rii cifiii, R’s}5iitr®g <if^ tnRR«R Rof Rt-f^ <rgc*ig 
*R« fn«: g^Rf-rfe g^*i ^*tt?tsr- «r?»r«g cfiffiSii, '«c^riipt^i 

t>R Rvit^ iR« ^gitRiin *r«rt< »r^tsk*i m nm ^i<s »iftg i u?^ 
®tW5 mirftRg? nft*(tii3 «it^ •rR’viisii ittici g[*itR^ ntw ^ 

^tcf I ¥t?ki «f5(*it^ ^51 If, fir'jtif «pRr», f^tf c^il f 







1SCV?I 'Q ^*t «jf«f l^?I 

Star ^rt^CJTfl 'ejta® ^tca? 

c^c^ •rt« I a^ilssT, 

«it*rtc?a ®it5? *TC®r ^ 

??? r*(a 5tc? ^k'® *ft!:?r i 

«i:5TC»F BST’^fC^ f^C“t? *f3C*H 

fts ?tc? 5TigH5ri 'ertri? i 

c=ffe '»itata ac^tsr, 5cara ^*1 
nfacaH ^cafrw^ at^aa 

?tai 5!?rfc^ 

?ata «ifcn atc^ cattcaa ataraea 
ai ^vs ata, ^ta a^ aa^sta 
aatata ^ac^ i?ca ca^i '«if5ta ^i^ga 


all aarcatc^ at^tat'® aaa >raw 
ara ^ka, 'aaa ca^l ara a-sa i 

at^caa aataH ^f®ata ti^aha sir- 
'sif^atca atfa^ aai aar-iafsata fjia 
al^caa <srat^a aWa ^aaa i 

^TSf^d at^aa ^raaiataa arf«afa sf^a aata 
a^c*! -afataia at«5ta at!?caa ata<j 
«ltafaa ^ifaea ♦ft«ai c’l®! i aar aia 

«iratara-«if®atca at5?faa f-iaFa-cv® i ui^ 
Pf’fa-ca'ca ®ita '« 'atfsis^i jra^a aT:a 
ajtsa <flaf?a aac®1 <arataicaa •rc'a 
ara uia^ fai^^k'sa a^a a^a aa* 
^■j^at^a aaca i 


aatat»f '5it%aTCaa ^wata f? a 

«ra^ 


{•>) 

Call gf^taaai. 

caac® caacw ca^ atJ| ^rn ca>i— 
jjf atca^ c^i at^caa <2r^a ^rc? lafn 
ataata aai I '©taw caaa catat^ «itca- 
'«[ta aca aa Piwtcaa fa '0[t*5<f ai 

anca! ^fta at'eata ^aa^ »itata*r'®tca 
aataH 'Bjf^atcaa ^Mt^a ftaa fas 
fag at»ft«f-*ff^ta *tc?fa « caf®cata 
«cafa I fas at'staaai, ca-r anaara 
f^wta^t atfa—'Stiaa acaj «tajt^ fawt^a 
«itraa--aatat*r «ff«atfaa faa^ci a® 
cntaa ataai c^tata atarca c®i f^ta- 
aat®a ^itcm-ataai atcar attar *rtt,aata 


fawf^taa a® n’^c4 ^fa ‘aaj 
«rttata*tt'® aata f¥ ?•• ^f«— 
cat»i*t? c^ata c?rc?a 

>ni4»» cat®^®l 

(^) 

a9iTt%atar, 

c®tata f5l^f^ 'aa^l ®t»i «M 
atasi ataa ktaa caaa <aa&i faa 
«rtts, ai ^taai cata aaa^ caat^ ntl 
ai, agtat-r «tr«alTaaa 'iaraa^ cni 
aaa^ •aa^ faa atats. ca^l »rtataa®: 
cwitast’f ^t^ttncaca atai artataaca 
acaa, aataH ^if^Rttaa aitnta^i «aafei 
f^^-rtaa aas, ata fS «i^t«fa csta 





W W I «lt5 

mm. sttm w ^ n?i 

f^nWiT ^W«R f^wt^ 

’IWi I ’«lf«^tCrra 

f^5fi9 to ton 

«rtcf f^« to^i «r1i»itssii 

5111 <^t*rti «W9 5*1 not tons 
^<(1 ^tf>i «r^t-t 5fn Prf^ i 
«r«fn^ n fssrs s»jr« ss, ^i 
>ift#t-f'totiiC5F ^csis sn?ts ^si 
csc^ *fks m ^cwrs sit5(i ssns 
iisrr«« n,i^\ sk|s n®tsi n <<to 
^sfa toc^^r, ^1 *rfs?t» wt^fl C5r»i sis 
f%cs^ «iW 'Bitnfsita c«tf»ic®^ 

®f5iss sss stto i,^stc|s tos stfi^csr 
citiS^stns MOL 4r?ti 
^ssts ssif® Isws I Manned Orbiting 
Laboratory ( '8l<t^ ^fSstw nto*ltS^ 

sisssfss ^fcsssws)» f"t's 

«fSS «1SFS®r<T fsn MOL 5fStlB 
1 <2rfei nci »••/ 

«•• .fenn ««i stnu? to n?tti 
sn »tns*ttnfsl5 ®rsto ssn.i , 

I’afs i^s itsf snsts sjsii itin, 

cn^ itssstnin I ’fcssit^rtns 
Hftin c«ffs(5 sim-tsts I 
cm. ^nts «ists 
sitiHstcs iticssj ^tais 
^ito m 3?fCT3 s«fj fwn ’r,cssti- 
ntw, «iciH iics ^tsi csitts less I 

to ^tsti, sss ^itsi. '«ito,; 
CSff^^Sl^tSStste, ,:, . ,. •' 

i^L 'Sffni. ’FESii? ^totiss 111;, 
to. f^; ,?rt>rfSf . 

I 


fssto ^si, mi la^ ss 'sf^st.css ‘SifB 
lij ^c*f^i , will Slid cs,iitftnt, 
sticss stsfsi 

«rito ‘as^ cnitcs ‘Oife '^^m 
5Ft< m—lanc-r 'e?l •flcss**! mtm i, 
n^css'cis sfd ^tosts® scssststn 
sa « cs®tns fscls s#na 
'sfins stists sy^n le*! i nnsiMts 
si cs ss snsttnis (1) 

ICS. cs®fn sfs ittc^ms cststs 
sill IS, ®tics« fsf^® ists iffsi csl I 

"eftsr CS ’^IS SSCSCS “tf%' 

"it^l esn, cs^ «s[tc*ifsn « siPrstscs® 

CSl riPf^S Sll5m It^CStCWS 

cstsi fscftsns •ifts'1 SI, slsc®i i 
Cfts esH sfs *< 1 ^ SSCSS scs, 
®tic»i n-f «i sirs ntscs i fsi 
cissstii *af{S c?c*ts csff sff &tcf 
Pin ^sfi® IS, ®c;s fsfscstcs ^ sni 
csfm . '^tsi csitcs cstsi .s'.^N, 
ssts'l stto CSC®' Stscss I 5fcfs ^cssi§ 
^tssi nci ff^csfcws.cststs nsfs fistcs^ 
csiPici sjsits ?Fsi CSC® ntca ,i 
sititcis »itsf«sf «rsci ^^sjtc^s, 

litistsi, sWr® sl®H 'Sfsls, 

scsficns—*sfs« 4ts^ sst IS CS,. 
sitft-t '"itots ^tcsfsfts 

istcss SCSI c’ttn^s®! fig cs^ '« cs. 
sscsi *i.s sss^ ss[^«i cnc® *rtcss,. ^'S- 
111., ,to:. > ss I I'® ¥CSf, I 

sii'|nL.^tnU ^^^..sitcsfsfts 
sUfK.,it|fsto If'li-citf) 
stsj^ ,s5Jift«"i- m. . C5CS ,.f% 

sut,cs^., 5^^iis .iifitlstsc 1,. 

’ftuto •*••=. 1 , ■' -r:- .v 
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nNflf 

’iftCTt^frHf ¥«n ^tntm '^i^rcsfi arfari cjjI. 
4l»1 f2(-S5 ^*11^ a, 
w«r ’’Htc*if%vt5Tr?« ciit¥ Pffm 
f:=<R ^u •it'S'N 5?wci|sr—*'11^1 

wtsfi 5»fc»t c»f 

^v>f ^«C<E, 
^tc*r« f^twfcsnr 

w >Tt»ifa¥ w’iltsnj ^t«r« (^'»ti. 
«'>itc»ij‘f feaf >sr?*i) utf^ici ^t«?l i* 

cf, Kft^c"r 

am^rtari 

it'd! jm 5»t\?cis 

c»r^ ni«f 

a ^1 3« I «i^ 

'o^Fi fecwrs 

^tz*f 

’r'ftfr® ^cf, ffij >5? 

*rrf»i^ w ^1 f.1^ ^1, ^1 ^ 

^»ir® *rtci5f !!i I 

si^ C?CHf *fr¥ 

^UH I «r*f«rt?r*f 

^r» ^pfcn c?i«Pi (iiviS «?f%firap 

ifw ff ^tfi «prrftr»T 

4tit»f 

♦rtii I 

apMc# «r«rrt*fT Pr- 

f^. ^1 ’TtiRif 

OT: JTf«rt%¥ aflft¥H ¥tf¥- 

^trsis <fl¥¥r« iir ft, tftfK 

wt fttt ff ¥ttt[, ^fcirt 

^•tfl Pftv fw^ f^*r wj15 

«Rt^w, ;fttl 


( k\^ M, ►t fW 

ctcf ^ttfrft nvj¥tf Ptswcf 

^¥ tPA •f*rt¥*r I '5r ¥[f«ttc^i ct 

ft¥l5t ffc¥ ttf^r ft 

fUCf^T ct fWi 

Cf ftC¥ 5f fCf 1ft¥t« \flt 
5ni 4¥ti fc^* ct, 

ftf, ttt¥t-r-f^wtt5nr ^•r- 
itittcf Titdfl c=f¥tc«nr ¥tl f«t«i 
fc^ sfi I ^z^ ?rt«rr« c^, 

-ff^f<«itw ^rt it*Tt*it» 

nvf9 c«rf*Tc®^ ftc^tPisi « ^tfi- 

♦fttftfPrf c^t«n 
ftc« vf I 

^tfaf^ ftfl ithr« ct 
tft¥H ^fsttc^rt <srr« 
f^trn, ^ «rc¥ ^c«ft ^it i 

C¥^»l^ri:*ftf«l1-i* 'ff^ttCJTfl ^z^% s»tf% 
^nr frtrff «ftt '9* c^tt ®*Jtt ^<^ 1 . 
^•. cfCf «•• C¥tl8 ^t¥l l ttt¥H ^f¥tr^ 
ftc¥ 4fi «frcfft¥ta^ trflf ^T:t» 
n^*i 4rt 8t. c¥tt ¥»iu I w 
«rtt cnt¥ ’f^rttrcf- 

«r«f1ftc« ¥ Pfftt 

'sfctt ff ¥t^t tcffPif tcti 

« stfct? ifcsfera «rctf<i tc^f fi 1 

•tt^r f¥, tft¥f-r ¥[f«ttcw «fftr 

^^sirPrf ifctttf?r c¥ar« 

fW! I Cf C«fJtM^wrc»T« fCf Htt¥t«r- 

f^f? 'if^tr^r «ffv«. cnt cfftf^- 
«lft ffC¥« ¥tl ffftCf 

tfiftf I ¥ttc«|f¥ftlt¥1 fl t^ltfjft ftftctl 
cfcf ctntPrftwft anapfi *fftt¥ctt 
'fCf >&¥i ^tt;n ‘ft-^fftn 



i irtEW»t 

>rtar»T»i* «tv1^ V* f^—^rtaiiw f^if 


fi[*i«f^tftn nc? u ctcv ^• 

f’TCJHT >1105 >r^t5r I « ’TfCi ^ 

^ncii ^nw 

c¥t^ c?w «iir»tfk¥ 

cni cft-m cfc<r 

«Jtn ^ f^rwtcsm 6^ ^ai 

OTi ^»i*r ¥nf 

fiiwtwfl ’i^«rt?r "rKt«Pir®— 

■ff%' « 

»rN'^j fsTc^ift ^91 §fs« 

’fWJ? i—^f«-- 

C'S'NtS 

«ni«»» 9t«tis»9rl 

(«) 

9t^t99?1, 

CffNt# 

^csr<F ^'ti srtHi c^fn, 9i »ft»ftfl*r's: 

>[«Tt ftc-tl ^tc^ltpan Vi sni ^C9 
^c’t ^9W9 ^tncw 
cv^ ^ 9i»tw, 

5t9*Ni 5tif m cn^t9 f¥w 
t9 ^t£?« «tt9iw 

«flt»r nx^ ntci i ^i'^'9 
>iftf9l tt^F^^rir 

^ifl, «it9lt?« m\^ ijfi m 

C9 ’H 9I9f[tflf ^fcitm cn^ 
9Tf«9r;r ¥W OT 

^ftw C9^ WW fl'® •mi— 
cnvi ffti ^ Wf* "fttrwj 
«{9« « TnCTW. 9^t9f|'6ltl 

•X^»mc?eii ^sijtff—c>isfiniwoititi 


ff iw sn r’"^r«— 

cit»l*tl cstfti 

►hl^S C9t»l9Sl 

{«) 

••‘Wtltll itIKI Cl ffVl 

9£»if, cn c^i ^rTci^i iiwnitH 

9951 91 CVt9 «n CHl^ rff^9^C^ 

f^t9, ^99 C9 m 'artim 91 9ltVH9tC99 
If*lt9 *r9 C9C¥ «lt9tC99 aftit*! 

9tC99 91 9tC99 9f9It9 

’jRi^ra «9PT ^•rR's ntci »99^ 

9f? 99, ^t9C9 9t9t9 9^9 C9tC99 

m^t*r c?9t c99t9 »i«t99i «rtnEf 

^t9tl99 C9C9 499 rttcni «ffk9tw 
9J91t 91 9t9t9 99t9t9^9 4t5^t9« R^lt^ 
9t^f99l ^99 W, 99t9t-r9tt9« 9t9Jt9 
tff99^9 9ft9t1 ^C9 91 Cft9 <Sft9 Rtf 
C99tt9 9 Rc 9 9?C« ntC9 49^ C99t£9 9 R 
C9l9 9tC«F, ^C9 ^tCf f99^ ^ 

f 9C« ntC9 I Rwt9l9l ^9« «?t9tl9 9«t9J 
«f«t9 99W 9£5'®9 •« 4t 99t^ 9C9^ 

9t99t9«1 ^W99 9t^ I 99tf■K9t9 

«fl9t99JIF 9^11 9t9r5tl9f 9T:9 49fW >»«»8 
9tC9 9^9915 f999 99 49^ 5»<*ii 9tt9 

R99«R nRltf^’S 911 9t9C9l ^ 4| 
^t9t*®9 99^tl 9t«r^ 15 99«r 99 I 49«f9 
9tf^ 991 9^5t9t 9t9Cf9, 99t9t99t9 
cut ^9 ^C91 49^1 ^9 99 C9. 4Cf 
c9f^car» 'itiititi 9i9titc9^ 95l5c9 mm 
9tC9l A 99^R9t9 WM\ 9tt9 
9ftft99t9 911 9’«C9 Cl 

9P199 If, 9m« 1’99 *ltf49 



*1t9 


t vti nwl 


^f’Ft-f I c’Ttf^c^^ t^wt4^?n ^ 
nt'^i af’itr’i aftsitsi, 

Pi?*r9fn »r"^< *it*(w 5^11 ci^ •(<« w- 

nu «ft*ii 

oi^csfi n<f« ntPi^ i 

's^g 'ed, '5t?C9r?it|f c^T^c^r«5tcn 

ftwt'4*lfli ^^r'si «ic5tw% 5rW«itar^i 

C?t5f I 

'src'«kn« 

c»!^ *rt^ 5T9ic^ 

I ’fta«i ^liiScTC-ffl 3?tc^ ^Rf c^p{ 
ipn^l <rtT^, sr^*itJ( 

c»r^ *l^'»: cw 4? 

c’fM'oRif fen«Fkfl« sfcsr (41^'v 


n^^rhi «frwi 

’fft, (4^ c«rtai •(Rs’t 

ntiti’ ffltcT ?ftRrfi 'e 'BTtrsftJH? 
Rfiif ^r9t« ^*f?r 0^ cTf«iii m 

»rc^« 

»T^3ptf *i!%*i I'scwtcna c^z^ 

c^flu ^rtnw—c=V5r sn, ^z^ c^ nR’itn 
^c«f« «ft?t^Jr, ^ ^t?r *fc^ ^1 
^ssTt^fj ^zn 5itf¥ (:<t«r I i5T, 

«t^P1 CTCH 

4^t^t*r-RwttsT5 5i1i»i 4iJF|g-5|g 

iit^ m ^RpT^tHf ^ ¥41 wl^i 
»r%vtca4 4 c^tH ¥fli 

wr «itt9r <4| 

wr *fifs c^, sf^ft^ti- 

Rrwtc^iir «rt?N f^cta 

nftftRsr® «iii«jr»ni cf-r'»Rir’F «i<jj»ra 
c*r“r«R»^ Wa '« tfiRsnfwaf ^ta's 
c=^^ 5rf®s|«! ^c?t CT»{W I 


^ti^a iapCTfl Bftg) ?rpR5® 

I 4i| wr® nt«r «it*ft^: 

’rr'f« *ff^ ^'sc^ttna atS^Ri 
na’na ELDO (European 

Launcher Development Organisation), 
ESRO (European Space Research 
Organisation) •sl'^Rs HtaXCT 

f*fc«fat^ *ia[t^M ntaail •tfflFt»Rt 

^aata 1 c^ caf^ai« 


«{t*rtxr ^arsi 

«ftaH »iNCf. f¥i ^tcatJfTf’ia 

ai «[ajtn^ ncwifN a??* «tah ‘^^c^ia* 

! 

|t!B^c<f ,sii?t«Ft-t-fawr*icaF faata ¥ia 
fw *iRii¥ f^5ta ¥a?»i cat¥i al^a— 
uiarsfa ca^«T cvt^r ?a«tRi¥ 

nllfta m «tcat«r41a ^rtaat^nsl »n(t¥ 
¥tt¥5f, OT^ «¥H 4a[t¥t*r-fa«it=r 


dRiRsnsj n^ntcna ¥^i fttti, ^t»if^t 5 ^^ 3pn-« «ita.tcffl .’Utarf^wRi^rac^ 
n, ^cw ^1 «nwft, ^ J ^ ";■;; 

«t«ta ^ w. 

fa«t 4 >^ai ^tr^ata ^RwH^a 


^la feicai ’j^'t^nr ‘^' ■■ 

^«catnst^iaa n¥ Rict RiWcui—*^taai »rati| ^amia' acaj ' ^'aaa'^at'a amta— 



5^C<f ‘flOfW, ff^|5 

^t<s c^t»! I nt? ‘flc¥^tn i ^f%— 

^f*r ws Hti^, c^«jt? 

^ ^f^?f It? 

55Ep^'f| 


i»ti 3Ttr»iir p^-i cn 

ipnr ’5J5S11 ^t5f|9i «r^ 

ffn, 

3i^<sr jjts!^ er^iqi 

^Ttcnfrq1-^> f^qSfST 

5'6sn ^cqi ^«r-r 

»i«iw >nfm^ «t;tcntcnt« ' nm 

MU ■?c? ^i?t¥t“r*rt5T 
^jsfST ^fiJtr?' Tm feft«r9 
f^« Ht^i»iif i5t«*t^ 
nnj mt'? sfT’rhr 

cnt’itt’F .^c? 5fc*r^ 

w tt?tr»i? I 

^wcis i «ijtpitc9ji »n5t¥t-r-^f%^tpw «ffpil- 
v^i 9tv^n ItMpai qf! ci ^tt?« 
m fi^ ^ 

‘Mm *rt<fTc*r cM 

i^, ' * ''<si^c%'' '’^t<f9i' 

4l'^cHtq ^tt? 'JfWt^ffl 

c^t*r •fftfwts fpfi * 


ftcT «rtsftc^?r c^Y|ftqji 
MV *icr^tc-r tu «rt«rt?:¥t Jr^rsni 

Mm »rt<?tPfr tt?c^ 

^c*rtn^ ’TKOi^ irat^i Tm 

tr?c^ onttf •f:«f' «ii¥ 
f^3t^ ^t«ft m f ?iq 
•rf^f^ aft^t^' ftsr I ^fi?ii «f^ 'sna 
sfatfta c^ riN^a 

?%=a^’pc‘ra «ttac^a ^taj aai f^f^cqt, «i 
«itvtca Min fVcaitR^caa cFta m ^ii 
ca«tf*«a2wa nfi?tcaT ^tc?i «f1^a ari??- 
4ff% <iaWta «Ft®f M^v vm a^a niM ^ 
mt% i 

^ar-tw^ffir (?s?c<ir ^ci 

cwi^ VMnXH Mtvm 
laftapl '*ft1^ca 

15, vm ^^f#a Mm- 
£l*wi^ *rftcf ■ muv 
^sPnpf^p*^''' nfasffJiaj y-Mm 1 

'■'f^<Mlai fl^ nalfefl'canf fncwi - / 



¥ffeci tfwa ijjww It’it 

m ntit^tf «rc64i i>«ir cutftft* wr*R %fkls m ^k»«i 

cvtc^f^ ^ i?nrai i ^ #fcff ch ^1 w^i 

»t '•retm « «rtwft¥t^T nt^ in, ienttfl 

ffsit^^i ntartf^?ti-> « c*m *itsff I 

•ftcitf^t^-'a !ftR ^f5 l^»R, ij5i-« stt<r?r ^c^rPldf 

r*m m iilai v%-,— >« ^ lanvm if^ ctwficnii ^ 

*ftf? v?fc^ ^ wWl *f?tfM^ii}8« 

cncflftni ftir «it?fr»i ftni >rtc*!i ^•r'^ 

«tctT?f =TWftft «r^ ff«f fltPtfriT Ji?[tft-riitiT 

C»Ttfw«fe I CWt5[*[-« «rt5 

ttai ntwfl «rt«it«^ ^tfilc«r 5^*5 • '««*rt9'e ttcw 

flin-> *(tw <99^ ^tf1ft9 Cir9t9 W 

l^cfiii, c 9}5 «rti “I' ^^1 9tcf ^ ’Jtcn 

ttiifi 9 «t« c*fhf, trw «»f 99 t»<,t ii^mi^tif ^9f9^t9-« »r-^< c«tc»j i 

ffnt-r ^tlSor c^rtwi fifci ^tfinr 

fi«n cnhintc^ 9t«w9 ^cfi *1^ 

fir«<r9 <src99 f^ci cnVsw^ic® »<iin9 Far-nc99<rt9 ^%jti 

f9i«r9¥199¥C¥1 i 9?¥fcnii sTtcni cmw 

fetnrs w ??¥ ¥C9 afttnff 9c«9Cf5 9WJ 

«tf«rsffii¥tn 'fl9nc9 *f¥5«11 »55h^ I ^^'9% ¥*r{5 9ft¥t-t9t¥ ttC?9 ¥f9C« 

C*ltf«w^ ^^9191 ^s«> ^tlJC¥ n^tnt—^9 919J nt^«f«¥9 

¥tr»19 cnc^« «C¥ *ft^C9- ^Wf9¥r9 f99it9^9l, ¥ft9 

flWifl 99t¥t»f C¥C« W f^t^91l ^t¥J¥ *r¥9t9 m 99t¥H- 

9^9 9f59l ¥t9ff»f C>|1t9l *l^l¥ C¥t¥ ¥*f¥W 9r«, f¥f 

^9n9 ai¥l 9¥lfl sit ^tftw ®t9 9rrpf '¥t»J19tl 91*ftfw ¥¥¥t^« 

C»ltf^«^ |^f99C99 f9«lt%l 9tW w8lF9»tC9 9¥t6?t9 W %! ¥91 *tT 

<9¥^ ¥9^!aFl. 9¥t¥t»rf¥¥ ci^t¥ ¥¥ 9¥ iT9t¥ 9¥ ¥¥I f9¥lt^i:*ri ffC® 

¥91 ^♦t^¥t¥t« ¥¥*n:9 4tl¥9 ftX¥ 1^ C¥tl I ¥11 C919 ¥¥i^¥ ttWl 

ntitC¥91 ^ ciM9fe tt9t¥ nfiapm wa maasn^isfllll «lt9K99 t?r9l 9H1tt¥ 

ittwi 1^ *rtw 1C¥ f^CT ¥!¥ ¥tin, C¥9f^ ^IJC? ¥¥9t9 

¥l¥t ¥9Ml;t¥tr9 C»f^ ¥191911 1C9T *ftf9 ¥ftl ¥t« 

¥tl9 ¥f9¥^ ¥CI C^CTf t¥ Itflf imTl i¥C¥ <¥t*t1 ¥^¥f»lt 9t9JCT 

9t9Jtl C«|tf¥C9^ f^t^fl 9C9911 9%1 ttCfi ¥i9-«rf|W 19» ¥9tl¥ 9¥ 

C¥¥filC¥ C¥9«»¥t^l C»«tI9 df>llW ¥t¥ ¥W» C¥t9jt* I 





•TfWWf C?Hf3 
®*f^*it^ '« ffnrw 

c^ »r^# wim, ®t* »t? 

1»1JM=T fWt »r>'«*’0| 01^ >!S?5®tf S|t»f 
c^Vf P(f9w c®Ttf®^wfir^® 
*iif®*i firiTC«r c^ w 

•ft®^t ^ti »rr«i 

c«r^? iifW-|ijt*r®fir Stc^nr «ff^i 

'«*fl «<¥ ^1 CFC?"® Cftl> '■ftVtCifI 

Hf^ ntitcir 

>T^r¥rt '»t»f ’!tS9 ’Tt<fjr*f 

c«t»n isft* »ii?( sN fTi»f 

iT-f ^t«ft« '9CT?r C5C1« I 

X^ Ttrf c<fc¥ c®t»il StfTi >j3i 

M«ic® trcfs 

m f?«ii SfcTs 

>T^c5n citfe c^ aFTtfeii ^1 -Bitcittfnfihi 
*n«5i ^ti csrre 

fsi •fs?^ I '•c^ra 3!^«r7t®tffl 

3f<iT frit firSti 

nc? '«ii =f«^ ^ ^ ^w« 

ifcf« f^if^ sfrtni cw 

'ail arw^tC'aa 'at«r« 

^ l^ac^ ^Z0\ StwRwf^ aispit^T 

®«ii=r f 

c<rc¥ ^t<(Tc*r 

^ f^t* 'a’ffl arn «i-** 

^’Stiwi >wf3T ntwi f?rc«ftnf stm 

^ CTtI m\ *f^t^ 


WtWl aitvtw '«flci!f 

«imFs;5«f5ii awjtpra NWwt'Jtf 'aa# 

c*rw a?:trfl 

»riw saf-to^cawt ^ ^ ft? ?f«cn- 
fic«w» la^lS ?c'ya ^(ss^i 
^tc^. ttwi art«if^? wrt i?t«st«i 

ftafta %?1 «at»r '»tii 'ans ^rfni^f 
*f?r5i I 5S?t?r art^tc® »«'»}' *it'<fa 

*ic? ifot '»?^ mr%^ 

irmti afTtw *tt‘^i cn ®?!? flf^a 

it«i, arrtir5f*ift?f% ft** «ft^? 
wtfi ?tc?^ 'aai ^'1*1 

feit?1 *tf3<ifi*l W «•^t?H 

cist® 81? «it«c®l I 

'awfl n^«?1 ? »rt® ?i:« 

I 

Strip wPM c»l?l ¥tt^ ‘aitfaft? 
mm «a?fS fliiri. *rtircim c*?r? 

fei5?1 afrt fflp (^s*»' ) { 

jT w? c3rt?ftn =rtc*j c^ ^t»it?5i5 
aacf, ?t« ww« ^Jt»r 8Wt arrt 

( >«a ) I 

pfti >Wfr?t*Wtsr«f5! Stm ¥n?j8 
^ w^t^-fr«n »rrwhi 'ann 

f^w wtwj:? •fi?fl? I 'am »iw 

9Vf nfVa ft? ?n?“?’ ftr?tft^twfl *i®, 
ftf artipft wti?t«ftr? cift 

ftftf ftim TO <a? aiHf ft? a«t 
•mrft? I ?c? <a?ir? sftrftat^t aisi^ft ?«- 

C8?, t|m ftftnr ‘<?t?tf c^flit^ft 

c<pft Wft¥ ?l?t« ¥r? *»1 m 



^w5F5fr*rfl ni% fii^ tf?, 



. , _ _,^,>SJ^ f&atl . 

ttc?s ^f^J-rnd f^l»i’'«ffttflf«tf*fl’«^t»Jt?<t I <^»\t^c<ra tr?i cinit»i 
’% ‘c?«ti ^tc«f I 1^15 9r« ch 

aasit« .?if»fe«i,,?«irt5*Jtt*ii 'fl’f 

f-««« -^llci I; ' €%Tm^ 4|C^»^, nm^: ■ m : '^C*! . •ut^||^♦, 

13 fi ■» .5.',, ...v. ;V / / 








^«r ’thii ntncmi (Soft- 

landers) 

ia«»«9 *rt»i (:«tC¥ ^tif 

'ar«fJtcw ^ainf'® n*ili 

« %-mK^ *ff 

cfe-fJT ^’?'®5ksr Stc<f9 


5ffw 4^15 tl-r^c=f 5rW«tti 

>:><»«» nti:^ 'ssi cl-r^ilSf 

&fc?a pi fHcifl 

'«’fl9 Oceanus Proccllerarn <11 

^tC*l 6^4 C^IE*?- 



^5}^ fFa? I 

ftc?? *lt!3 i* !)t|«1 'S’lil 

I ^ *ic»fr ceix^ i 

«ff5|^ WtSflrt 'fll’T i <45 4t4J f«E»11 ®5?t-» ^rc?5 m 5?Nt5 

<0 •rtllc4fi[C»B cJTtf®c5& f5«ir^'*t5i. *!t5{8 5ft5»fT5 C5 »r5 lef^ nillc^fiE^, 

«irc*if 5 ¥tfl I c»T«fnf 451 c*itN:n^ 

fklff 4f^« 531H1-& fWt4V5l *4^ 4mi cnt4'1 ^5E:»5S1 C5,' 


t 



WtH 

’arc5?<Ffei 3^t9[¥i 

r-t»it9 ^?fN ^1 ^tcT3 Jr:«r fm 

jfsn ttfff flff^ 

JTCJr ^t^t?[ 

*ft? I c^»r, 

^fc?a «rf*ia «H -f®* tftn 
«tr« ^fifjrt*! aft?»ft?r «•->• nt%c«9^ 
s{'® ift«[«i "wsi awc^ I 

f%C« *(t^*|-’>l'*l«t9 ’ftw 

^5?1 c’^r^ ntwi ‘«^l5 c»!tv 

«f3i:‘fi ^•rif ’Tt^vtw 

£*T 3!St^=l1 

C5iti f^f «ff®l8 *r?tw?i »r*(? ^fm 
'«*f« ^1 cscir'6 

nrwi i 

iim-» Ui?!^ «?tC*(f«Art9 ^rtc^t? 

C5»lAfii81. ^1X«r?I 'A’f^ S’fCTS 

c?^i C5fri I 

nf«5i «rti -A^fB 
CA^t<r-^t^C^ ftWRrt? A'C*! «ftAl Tff. 
^C1?A SffAil C^ 

m mmw, Aftrn ifHi Oinfai® 

fWI ttc^f 'lAtASm 'af^tCA 

•A^ Ar»sr «A AftAfAAF 5lAai « '®1g‘<5i ^cf 
tfCAA ®ffA AAtAA CACA '8lfC»r «?% 

'enCAA r^r^^'hfCAA *fAAtlsf^A «fWAIC« 

*rtAAt*lf^^ faRl-«»f#Al A^tS « fAf^PAl 
*?# ^ I 

wtr*if?^t« fAwf^i 5flTR 

Afftr® AtfAnr- 

ffwi 'em ft? 

A3? ^f^ tfAW c>f| 


1 ftwtn [ A^ VA 

AAA«fAA AtfSPAf^ nfASA CAt« 

ntCA I 

$tC*F? Wfl«1'AftW 
Atr^ftAm Affl C'ttAf ^Al->-«AA 

cA «frAh^AtA aaa{B •ft'«Ai f»rnift»i 

^1 “A^ CA, ttCTA 'SnA^?! ^AtA «A1 AA 

AA^ '«A ’TiA^I <3 -Ra*|-A^ A^ I AAt5Pt“t- 

AtA«f^ *ttAt{A AfACAtl §tl?A effAA f®^CA 
f^A If^A arm ATCA fAI tfCAA 

'e’tA^ ^r® 'AT TfAAtAllAA AtAl 

ACA ^t£T» AtA «lt5AA ^rCAA^l 

frsn Atf^A A^ I Atl^A ^tlAA ^fAA 
'e’fA CA ^TtA A^ "ACsr ^r^filA'® A^At« 
TAr^E, 'SAt^ CBl’^ ^*ltA 

TACA, fAT (At ^^»ltA AEA A'slA^tA 
’’j^At »ftAtsr I 

JjttPlA A8C"r (Af4t»r '®tfACA 

’ftC^AtA-« AAtTHAtAlB ttm 'S’lA 
«rAA ^ 5Ar(SfACAA A^AtCT «»«rA« TAC»1I I 
^Al 8T> fAfA^ ACA ^CfA «tWl A*«i<^tCA 
’jfA^tA l?tTl *fl^ AtA I 

fAfA^ATt^ 5ir(SfACAA AAif AAA ^ 
AtC'i5tA-«*'AA «lt®TTltA AAAtf^ ^fAAt«tA 
A8« f®<^t TtCAAAl^^ CACT —^8* f®l|l 
TtCAAAl^C^A TtAtAtff ( «ttA ».• ^ 
TtCAAAt^C^A A« ^Tt«. ) CACA ^tAAtA 
«ft"6^ A^AtCT A<CAfl?A AFCA «AA^ 

^AKT "jfA^rS CTA«. AtitA I ^fAA\A 
FtAAtCn (AT caflt^ACAA ^Af^f«A ffAT 
Att'^AtA-'s-'AA TJtCAAl A'^AfAA *jrAA*tA 
At«ACT fentlA CAAI ^fA^A AtlA^ 
•^cAa ^tC*ltA Diffraction At Af^pf^A 
AfC9^ A CAfjtM^ftAA At«f I 

AtC^tA-'* ^tCAA At^ C<ft^AtA CA^ ff| 





>1^5 Sir? •ttf^ I ’wlSs 

^5 *HT| <«¥l5 
«rtc« ‘fl’ffe <r«i 

MtrRI, ^ CFW 


»rt?tny nfs^t^i^fts 
I §tCTfl wf^ 'enir 

ntftTO ^ *1^ =?? 

C^t'?1 ^C»t1 I Jirf '8ltC?1 citfe 



f&i? I 

ttl«fil W ft^*l—P'e^l ^•“ 

ffc^'^t I ^itcnt^*!i-^* srcnsj ^^'^^ i" 

ffc? «if5a?sityr n*jyf ^f^i5 c^tc®! i 


mK 'sjW? 

^*nt® ?9'sri 

^>Ttwn 5t?if5 ctt^ c*jt^? 

•Jfft ntW, 'Q’1t?f 5?\C5 

«nti"r nta, ^r^isf^tc^ c^r»!i 

’^cif >t«f'9 ¥«r5 *(tct I ^jdScv 


%»rii ^f*{^ <ft«*t 

ttt<nr 9ffii?i cp^tfli 
nwi ’T<^5[<Fw f*rw 
f^wt^i <<5 n« ^rfc^ta-* ««fi5 
ttcf nt^tc»(*n 

fiE*j. (ttww 'e*ffl»t^ ) 








S!’ 8 «lti |'t lr*{ 

nffl^itn ^311 c?«rj aici^ c<n^ ! tt^ 

nt«i ?i '»isr caft^T fi»ita at?il c'«fa ^ai— ac^r aft»fc«fa «r« 

'<il m ^9ita tscaa atai ^ca ar>f 

JflC^ata'* btc^ Alpha scatterer ^ajl-c^t | Solar wind ai at^tcna 

as faca I m f«^ca % ^ m'i^ v, ajia 

vsiafs 'sitlc’rtcgfn 4^15 i 

^cqa^tPiaf faca'-iaf an izin at^ta 5fata«: afafta 

as!B cata aara 'ena c^srf^a afa^Fta cfsta^ at?i i sfctra 'sa? aaa ^ 
t c^'afca «qa^ <£if®ata^ ata^tsf^c’F ac?,'®aa (:a'«f^ >t'l*ifa‘«‘’'*tt^ 

fra I ca aa ?Ffaai «tp5a'f^afan ffca ^W!, a^g* ^csfa^Jitvfa gfcfra w 

Mstcaa a^aji «iia^ if^a *ffaata aia, ca aai neutral ai ^a^ifasa^ ajtatia faaiaa* 

cauaf at«il, fa«i^ai ^sta cglrsfcaa ♦laatlcaa m ’p'lsla^ Exos- 

atatafaaf nia ra<a aac« ntcaa i phereatat araa'«»i ^-^fa aca a^a i afa- 

alooata-a-i^a Alpha scattercr asfea a'Swa at®tfa¥ a^a «rf« aa caf^fa^k^i 

a?t5^ta 'Sftai caa, ^kaa naatla aas i fai Sola’- tlarc ^ji 

'5tc5ia f^9ii 's atatafaa fastca c’rkal^fcaa aaa aaa c<iic^ 

ajtat'^a^ i ^ai-s^^a iffaaii-c«?tc^a cai^ ed, «aa 

caca at«ai ’^Nia a^faj'e fisa aa^ wtcaa a-r '®‘i 

^cai ^jfafta f«r^-^r?caa i aa« cac^ area i 

'"ifa^a ca-ila «tn ’i^ci^a af«r« c-ntk ^c«il '?c^a ar-itcaa 

a^lwi ap^a fn»itf5a afai ^sfa xir**l^a «tata fe^tafa, '«a ac«r ‘ifaatca 

«rfaa 'ena a^ wtanta a^ta caw i 'stft caVf^=^ n«ftc*^a <iaaflwt« '*{fca>' - 

ft«il »fw f^ca 'aa^ ^tana caaa =¥Ha i ^Ha naatla c^^c^pai 

^ca ajM-^ca^ ^wc^ I na"lcaa ’Tt«p faf^i^ ^t^c^tc'^caa a^ 

f-l^t|ga sTfta *itata na ^tc'^'sd ai, aa^ ca ft^a 'arta^ita 

as? fac-ia®s^ c^^ksr^a ca. tta ^*ra ’«ai afca, ^ta ^encal ^iai 

Nila aia^c'^a cata wa fa"6a^ *fcs|? fan ^t^caa 'flfiS ^a 

I (catarl '*pata ) ^l^a -fra n^ca aica 

«ita»it{gcf a-ca c^tc^i i a'n^taafai- 
etw ^fc^l *r3 (Tf*1 ? <E(ata 'a^itafa aaalff^f^ casfca 

5iti'«ala~«-<i!a gfcaa s^fa c^t'?ata asiS ^ca '«ti, caa tsjcaa^gi 

tua «i?ta ‘fl’plg alia*! fai ^wi i tfcaa «ca atcaa 'saa agat^l a|csi '«icaf ^a- 

«aaf ta fa»iU¥ faca '^sata af^^ta af^t^ i 

•saa fa!®l^a} fah^ fta etna ^rtaia aa 8«- cfliS ai^a 

•avirii?) ca. i%- a'tcBa af%¥ta au’se^a a^Haa-ai fa iasafa^s *3fal ac? 



tol 5rf^ 

«^t9 (flP^tft 

5 tc?f «ff^? Albedo ^ «rti:»ltC¥ 
«>r«ff?i« ^t?r v*ii5t^f *it*f *ft««i ^tc«f 
•0 5.—»tt«ft?1 f^*11 ^Tt»l%, 

CTO k ^»I=ftf «rtf ^ 

C^t^ f765t'€>«l TOI >17 

f-wts 

•?fTt»{ ( >T*l3r »1? «(«!« «rf^ 

c»ii^rsil^t:? «'«8 ^Tfsf): Stm 
^c«ij «ff« 'a'^ss 4TtH, «r<t«- 

^f5f^s af1'»^!f C^*?f I 

$ICT9 'enfl^tfl ®ffj!C^ ?ff? 

«tC7 *{fa^f-t« ?C5 ’lift, 

CKl^ t«s( '0^ C^>?t ®w|q f,u 
C5i^ I 

&tc«ni ^cw IfT? 

>»«»«» ntn c<tc^ 

f-iat^al Btwc’f 'it5|i?«i ftfla! =7« 
fwc^ =5^ 5t^ntrH t5 

ft<(t¥tfi 'oftfeis ff^*i 

-fW iSl’fCf^ ^f>ra fTC«1si—4il SJW 

•ffllcuflK'ls? c>!tf^c?l^ ftsit^lsi, 
’ftelS ^lMffl5|fts f^®t^Jil I 

47^*1 TO *tw{B ftsi a^^io— 
cntr^w^ f^5ir4\9i ntc»!fl 'SSI 'flr«r»i 

'«f8t^ bit?? I 

®rf? c«rc¥ c? ntmsf^ Piif® 

^c?i ifls TOt ^tf, 5tc?s 

'ens’Vts fi»it^ws c^sffaps'si ?1 
fsffitis ^im ftfs « 


« ^tsr sbt 

TOt-ftfti #tc?? ^f's's wtsnts nt**i' 
t^fVsrts •ifsJitn sfts cw c^tc? 

c?, ^tr?? (^?t»! 8rts?n«f^, 

?tSl ^C^S 'BTft'lt? "l'®?fSl bb 

^i.< <rtc¥') ^ 'St? c?f??i 
?1 'Sf’ltMtSi »tt«t? >ig;?®r«l? ( ft£?7 
^c»i1 afts’tttsfn, '»rfMt? -t«f si 

*ltil Sit'S 'StnC^ ^t? ) c«fC'? 

nfs^itt't? f?C"f? cTO SSI 
*f?C5 ?i I 

«rssl6 fs®Jti?ic?s ^tn §fm tos 
« rsr^^i 'Bfts 4!?t?t? ^r? ®c9i ??t»ii I 

'll?! C?f^t5l6 C? f^?itC« C^\!|t-5!S 

Cbfel Sf?t^!T, '51 ?C»11 >31 C^. ^f^st '« #ft?? 
8f?t '■itw csfc^f «!tb-‘i' c?fti5 ?ii? '«ftc*f, 

s^tscl ( ’S'C^? ??M-?C*1S <i|»lt<Ft? 
^t?j <J1^ nf?t?t1 ^*11 « 5r;tC3i? 

isap«fii? afst’t's ?t?l ^Nst? ai?j f?c? ) 
'stkf '»(s|?i $r? fk^ 'ilff?sr 
(«tit« N^tntnc?? fsst^ if'st? c«it4 
^tc?? '7^'!K«»s csfsc? ?tsts 

?tS5t& ) I §tc?? siSfCSF 'Bfgffsr 

StSll r?CS C? 'S#f?5C'^S nt»lt&1 f^ei, 
'51 c?t? H? tflstc? C«ct^ ?C? 'l!*l i 

»«!> >|tcsi? cnc-^ts Jitc^l csrtfwcsl? 
fsait^^si i*rc?? ?ff*i? «’i? site? 

c? ?i?tfH?Rl8 1|C^ (.^C?%si5r, e? 

?Jt?lJL?lfetf»lto ( Cb\w C«f3I slNsrS >151 ) 
^'tc?? Um CbWt C^t-S? >l^t^ 

*lt«?1 ?ts I C?^<3& ^t«91 fncsf?«1, 

TO nfssln f^»5 >!t?t9, Slt« '““•'S «tst 

?1 csWf CTOS TO I f«fSI 

g^i-v*-*?? aiJtnjc^rt^lfsfetr? ^rc?? 'ji’pIS 
^<»i cs-W en't^s ’fsi *r:^ i csitv 
TOs st«t»|Si^ c^ sfflfl-cajt's 





«ft? m f%wi- 

cm fuc^i ttnr« 

41^15 'wqtitw ^ 

I 4iffg 

CbW^ C^im ftsf I 

sijt»r,w{:fettnp?tf ^1 csW^'ac*!? 

ttcffl ^C'® 

♦ftwi st*f cffU 

cbV?^ wac? ^1 

c^U C5\^?F c’ftaifl ist? 

'srti:^ I 

w •im^, 's*fa ^ft?: 

*i«c9!9 c’l C’vtfB «tjn? 

4HF«t»r ^ 51 - 1 * ftc??r 

4if|5 ^ti5i ’vpffi cqfc^ir 
cmi^ I fete*?? «rt« ifw 5j^5^i"i* citr^ 
ntitCHl C*r«tfl"»TW® «lt*!tS 

sft^ti? Diffraction ^1 ^sTti 

3i<fj ftfw ttcif^ «n?i 41^ 'Brtfiui^? 

<fal I 

S3^fli“>* $t^r citt¥ c^ 
nitJT nil, «tfl ^af«1 

c*r^«rixw 

41^^ mt^n J^tn f^«i 1“^* ait^apcJni 
( 41^ ) 

*1^ I 

^ftiru «?f5{ ciir’?^r«ir ?t%f 

I 41^ *rffl*rfn 

stCffl ff»itfl *fRT C*l\fillF n?lx<^ 

nfa*ir‘l «f¥f^ 

m^nu ^1 «Ft5n fitRf^*J, C*T 

«r'rtii mv^ 

1 fwm^NBurts 

msil ^tl. 


t wn 

«RC«| -r«V5l <»• clff «** «t»r, 
'<Tit^f»if5tit^ mm. i* 

ciff^ ®t?r 41^^ n^tPrfts, c»rtf®iit»r, 

'Q »fit«tjRfirft*r ^wt^® ^* 

nftjitci flnrrfi trt«nr 

« ?r^c«9 ^91 

m I 

ttr? 'B{f«^itR?i w »iif 

^«rcs?i ftnitff =ftit*i 

^£5 ft?t£® nt£a I tt£*r5 tff 

*tfflsit*i R-rffi 

®irr nfitf t ^rtr®!? m 4ir?i»i c^c«p 
4|f^£»Jfl *lRf C^t^ e 

i«» ww ’SRJ ^i-i*"4ia 

«o{5 ^£fe I 

wr<l'£»I £^£=^£>3 'Stf® 

£^£3 5f£^ ’r^^t£®3 41^ 

Jf^^rjtfg SHU i** '9‘t I 

^t£«rw 

41^ ^r^£^ ^rt'^fJI ^fl£® f^£« 4)| «|S{S|t4 
¥?ii «r»f*r® m ^n r, tt*r f^£af^ ?c*il 
c’H I 

§t£f5 arftff 'S’ffl 4£n w, 

f^C’*ft5£f5 ¥cn RFg fi»ii 

C®£W 'Of^£5 flt£f 

4|£<ni SI£<(J f^g flff^£® f¥£fl «lt£*T, 

ffg c^£’ffl ■£r®t£=^ 

^•!£^ ’ftfgc? c^f«£ll 5£»| ^fl, 

«lt=^t3 f^g « tt£«r9 

f?lf?£5ts *ftc«i 

c^ ^lu^rtcir 4i£3jft*i, 

%t£<r« J?£<fJ 41^ c^t 

ff g *fftajtl*j fk^\ 





tfc?? Ft?*ftc-r 
*ic«ri 

*ft«it ^ca ttc?a ^ « 'Brij« f*tch 
^^c»!a ifa ^9? c=ia i cftf^ral 5i!?tsFt-r- 
ffiT ^■{-'o « &t:«ri 

'flWff*! I 

&fc?a «*[« «• fk^U cff=T 
^ fffa ^rca 

ts^ri ^ncf I 

'«rtwt^ ^r5, n<i:a^t*fs >rac^ca 
'aia'^ta «ic«fr's fetcif? cf 
cncarf, c^T ^?^5rt7 'Bftcfa c«t»!i 
Resolution ai f^tsl^ri'a "SR^ «fts f"f^l 
ca*?! I 

tfm 

^tc9!t^f&cara «iif^ 

Rwt^i^a ^tr’® ’sic^TT c^i-ft *rf?»iti:*f 
amf I ja f<r9f!ic*ia afff 

5tFar® '*5=^9 af afa »r»nr c»n:f 
I »rsr«ta «f}B*i®i «ft*(tCTa affcf 
^rtiai nfafta m cf^l ata 

ca, 'Bif^ Ti-st cac^ fafti a'? atcna 
'fr»it^caa arftat nt«ai cfcf <£fta ^-c^tfea 

I 

Ircf ^ cua* ?rf gy 

^jrl-«. ia4> ^tlt\ ^fcifs §C«S5) 

ca ifa ^c»! •ff^caffsi. c*!^ ffaajfiia 
fTf §tcfa fncia 'fcff ^ca 
aai nc? i fert?a caflafa f^art 

afa 4a^ w faiia ^aata caffa arta^a« 
cftli a^atata a^trf^ caatta 
caa\ \ <ftaw«f5i 'artftta cfi 
aama a^fea arta <*♦ %atf^caa aasi 


tkaa fnda aia- 2 iff®a acay »al 
ntfcara afta atata aa fa®ta\at a? 
feata ar^ifa i 

^afalfa-4 ^tcaa faci^a ifa 

(3taata aaa caatca faffeai akaa ac<^a 
aata atai catf^cai^ caafaa 

ata tofeaa Thallasoids—ca«fa ?tai 
iltaa ’ffaa 'saa a^ «iffttaa 'aa'^a a a 
a'^ I §Raa f# fHcia Mare Crisium ^1 
Mare Serenitatis-«iia Cft& '«lt<Ftcaa 
caatraa aif '•taa csftata area isac^ 
area, caata^faa cacar ca aFtr^ii 
a^a f^tff?, ^ '«^>fa ca^ i 

a^a 'srff^fftaa fca ^fraa 
(Lunar dust hypothesis) aaf^tat 
aat ca^twta ac?cfa I ^ifa cat<fi 

^Ftft^l ca, trewa aa«ta aacaa 

faetca ca^ata 'SjfRtu atS^a i «r^s 'si'fa 
^t?:»il af»f«icaa a^a^l ca-fl i ^ta 
^ta*i, '«ai faf^ar^a a^stta afsa^? ?tatf 
aya i ^fta a^atc^ ai c?ta af^ta ^eai 
3pata« ^a ntc*f ^a 'ei’fa c^atat^i 
sya aara^ a^a c?ata i utifa 'vea- 
at'6ai a^ aa aacat at^ ^ata 'at^tca 
$tcwa cafaatf^ 'atata-efac^ faca m\ ^ca 
'«caa f t»(ci5 ^ca ^acf i 

tttaa arfaa w a!^ atai aaiaa ^taa 
ftaf ( « «ta a^f® afa«) Bt«3, 

acatf, faf «flaa cfta a^ata aai ^ai ata 
at, ata m ttiaa wfa faff ^ata *rfaa^ 
fca Ptafara f%a a^cai afa« faraa 
caata tftaa ^^aata aa-*fiaa atay 
aaiatf fif^ aw at?, f#? at%aata 
aF<j itaita «f^ cat fOif ai aiijtf ^ttaa 





sffS v.iouu 11 \velJinJ-Ji9 ms ttC'fl 
3ffmi I 

sfw iffMa 'e*fa fltft ?tpf ^*11 

fncf »ir^ csfist^fSw ^»ic*ri 
«c« 

fi«lTi> JWs 5rc?« 

fnc'i '«f5tc«^*ia®?ii^l 

^1 *f9i fnc? ?ij 

? 

«ff*iC'« ^9it« nru»<t*r nfl^Fi 

3fC9 mw 

5?t*i^t« *f9 ^tt*(fC9f 'iiflS csftiitwi 

s{c*rii ^fjfsj '«na c^'il f+af >ft<;«- 
atcaa '^jtc^iata *[fita 

'»ftC9lt^>?j| ^f®rT9 TO f*? » *Ttc»ia 

*{tc’i 3Trc®«ta-« facna ajaiiti itc^ra 
ca-r arfaf^i fata ^ta 

amfaa «na'isfcaf caa, f^^na^’Pi 
^ca c*fai «itcai cfta ^*11 aa- 

at^Cia^Ta sfc? fin^% «ia^ta TOl 

'srm««ian1 aw i 

‘Rftsra ^»ija «fa^tc?a 

‘iiatca atfa^S) '«i'5l ^i^cas ntca i 

fafsa c«t%a sf^wt-ratcsra B!sr-TOa*rta 
49^ >i^f«aFwtc»5a anitintwi-'^t^ 
« «fitt’(tt«il-'fC‘aa 5af-*ffaaRta sfm 
wfaa cental >ito car^t^iS cn atait^l 
mm) mfk, m ^m) c% §tm iwfaa 
nU «{^jw waa?a, a^a, ^lac’PKaac':?}'« 
«twtc5t^i I B’^fn^ f^tcai aracf c<t^« 
a? ntacaa ifc«fa cafaai, trc?a 
tfm sfpja csi^tai awa 


[ aa-f af, v^ 

—««caa faat^ *iai ’t'lta »fa 

c^tc’a TO I 

stacv *rftipita sraa < 5 ^ 'aritc^ftc^ita 
afiftai afca afca^ «?rf^car^5f— 7 fa?ta atn, 
anft*T, «fta aipaa &ii?a ats^caa 
■wMa waata caffa ^•ffail caSf i 
at«a cwta Rsrt ‘natw at*T war'® 
5t^n ^) I cacw ca ^tacaf c<fca 

'^taai cn fefcaa a<s(ta ats.aa 

m lat *ftca at i 

^'tcaa «a^|5 fataa nf^iata ^fa^a ^stg 
faraa’Rta wa^'awiS atc®a nflrata 
atc^a ’Tata i facaa capita a’U atata 
waa (flc*! ^tt?ta, 'saa ^taataij 
%«• ¥tcaa5t^c^a cwt^ta c^\c«i ata i 
wtata cwtata *ra ®taat«l fac^ ^ac'® 
^c^tacaa «rtrl -'’b'* f®^ a^tcaa^^f^c^ 
caca 'Wttn I 

r«fa« atrwa ^Hakta acaj «rta «»*» 
f®^t ¥tcaa?tlc&fl (fll ca faat^ ®i 
Btca «T’i‘®«tca ataata na fafws a?tt^t-f- 
aUaa atfi«F n^cawci aai i 

ttcfa wfa cac9F 'ofacwtf^^fnl ca «t’^a 
fafwai far«s naca fa^f® ?ca atcw, 
rtfaft ^ta nfaat^f 
®tc^a ®ta®aj >ra:ai ^tfa^^l ataat 
wai w I 

ttcaa fra « atc^a ^t^at^ta a'-at 
'111 ftatlwta^a) cto ^Ifl catan ata 
ca, ^dtaa w ^^twa sra-it Jracta aw §fcaa 
wnawta ^ta affaa 'laf«®ra 

®naH war« ntca at i nJhPta caai cto 
ca^ftltcaa cata apan: atcna 
a>aw-^fc^rf ^tn^wir sffw ^Mcaa 
^swta ^ia cac¥ ’sratat ^ ^n-'ianra 



*j<(j f?a c?^i ^tts? cf, 
SfCTJi 4^ cn 

^1 ^fsi?r ijtar ^ «it« 

c^t*T «rvf^ f^wt?r ntc« 5ii I c»i«rrw 

->« iftw- 

HCKt? I 

. c»rt1%cii^ ^iii-i« 5kTra 

s?f5fc« '»i^^«ii:*i?j na ^ta as’itf® 

ttc?a aff*ia ^csa f<f«a ijcaa c^ 
sitata ^*«fi *r^'2i? a'catse, 

•ffaasfa catart taa aff*ia at^ca^ta 

^caa ^t*f nfaai?C5ra ipaasi t5^*ft*it5y— 
rfPr^a ca cvta a^a '59!ata 
a'a^ta *tfaata^i t5l i 

w 

'«rjti:*rtc»il“'«ft^> aat^tiattaa $riaa 
Fta’itc-i *ifaapata *iflatt*ta alarta 

^tcaa >AW a^a ceatai aai *fc?r^ \ tt? 
acai a'aa^c9i^.a a« cnt»i ‘aa^ ^ta caa» 
attaatfei eNI—^ ftaa «q^ ^acai 
cB^tata «?ta?{ta ttaca? «iia|S faata Tc^^a 
'«ttfr«fapafe a« aw atfV '«itati?a ^aaa 
cata^ .afi^a a^ac® ^tai “^fVa^a Btanlw 
nfaapata® 'srfrafa^ta 4^iB yfaia ^*r>3rwa 
cataata aaa-ataacaf *ia1«?l aFW can a^taaF 
a« 'ntin ^R^a« ‘aa'iS f^ta ¥caa aas 
cBfitata »iafta at«ai fncaftt*! t 

f^ta Twa a« espial cw ^arcas 
’^ca, ^^a^ a« ^twa ^'sa caa^ 'na»w 
at^a*^ aftaai can nTtcaa aai dm caftca 
'itti «(ia\ ?f^a caa? na'w naafaaH 
at(5r¥^l aftam caa ciw l«^ca antral 
arawt ttraa cs^ata nw, ^ta 
nt^¥f-awa ’’trna ca f^na 


« ^fnnhJ tta Bt-a 

«itatraa aftw arar^. ^ta arare fagrr® 
a^r^ c?aj enw i 

nTtratr^a-airtfe aat^tnatraa n^caapra 
^traa wfaa ^ata Mageons atca aaaara 
?B-at^a natracna ^aat «if%a aai nr'fw i 
ajtana awi cntai «faai cata ceWf 
a«a natran i sfcaa ^nna naaita ca 
faatfe ^sira^a aa ttiaa a^f^a ’•na ntn 
^atf j? nc^^fta, ajtaaa ^ta nfa« wn 
caw« ^«fa ^ta ata^c^ ntra naai ntnftfav 
cf ta ^atf a %nra6 .araa aai ata i <<nl3 
f^a ajtnafa 4fca! 'nffe «aa^ 

aitrna aten fVwtfalJta *Nai ar^ 
ntca I 

§liaa fHitcaa a's <aa\ aita wfaa 
^ata aitna^caa 'naf^ ^lirntrai-'ntt? 
aat¥tnatraa 5ar-nfaaRi nraa '•na f^a 
^afta fa^a vraftn, ata nw f¥a^ an¬ 
na cara «rftrntwta aarai aatai «t. 
farntfafeta n^ fagif^ a^t« caai enra i 

$tc?a T's^ia cata «fcaa nata at 
l^traa nfaa nna ^Intila an cata -srtraa 
affnewa aaa <<inaa cata a^taiaatal 
aarn ntra fa i 

arjtrntwi-^* a^tataatraa atJflai Itcaa 
nf^a nna naa ananfa nraa ata 
caraftwa, caafa awa «iatraa atat^ 
ac^ra aw ata aai ticaa afaa ana 
cata awa af%caa«tBl^ ariaii §traa 
afaat-awa ara na^ cata atv 
at ntata aw cn^ an aa catfe aaa 
Batrak aHt^a ara ftfnea cnrai faa 
ttraa afaa anti aaraa atatra atna 
aafafna nw nataatra acaana aff^ 
aai ata a( I 



«flif«f^rwtn 




9>* 

fttw (SWii 

wjtc^ttwi-^^ 5j?!t^t-i’«itw?r c’T 5-if5T 
wPli ’e*f« 

«i<«n m¥ ciftnt? 

«itsit «i 5«ptcf 

«I*lf<f6^ 3|Trl ^t?1 wtl’tt^llf CSft’f- 
(>1^ c*itfei^ »f*i^ai f«itti*rtt‘^ 
cnmisr—‘flm 


stctfi iffsi "ens »rt^tw m c^»» 
*pif ■ 'jfft^li’itiftm ^f2it»ii» 
ftwi '®*'5t^ *1^ ^ 9fm'9 

^zw I 

^t3i *itsi ^1 *r« 



%^^ fpa I 

wtf ^jsr^ajTs *fa F^rafs? ^sitir <iia^ 

’}^t’Ft**fat«5\ai I «J‘1 t 1% ’it»fa =?1i^ ««^1S 9!t®ta »i^caii 

FBrat^je csit^tf ( ftc»ii faar^ 

c?^ att»f I 

cm^, «• ai'ai ^tcn ^ w j«wr ^tt?a ^% « ff| 

m 3rc=f ^nfiw, ftt^a CFi^tati?! <st«1 mtrf i tfc^ f#l 

;Fca« 0 ^ vtftt5tai« nri^*5< i i 







««1 ¥t»l ftCn mm 
irww^Pym «nif^ ^rt’ftfl fkm 

feieii 

‘«<t?1 ^tC? ffg 

tt?4t<FTr« ^^\ s^n^, c^ttciT 4k*f?r 
CVtST ■fl’f’fl CSrt^I ’r*ltl 

*ftc?r=r ^\ I ’jfsirfl c«rc^ c^ 

tfiif ntJtc^i 

^fjrt, '«?n ^articf §icf 

to ^tf^9 '«!!! tnrffff 

cifcaf ff r«i*f^C5ffl ^1 

^ttn CnC¥ sfl I dUfr^T- 

§fc?« «fPic'5 c^m c«rc¥ f¥w 


»pu toa f^g ftarttca^ art® ’jWta 
nfirtatn tffca at cwa, ®fa arts'® #tat 
fsta «rt>Tata na sitat aacaa fiiar^iarta 
ajairi >ir^a sai ^tafg»j i 

to tata^ csta af»r ca^, cfta at«t»r 
ca^, trca rif^a a® m ca^ i 
$rca m ai V(. ®i ai ®ttn? 4 p« 
®ta®caja ’pt»i^ atfef sttsfl^-rca aat®i 
arwi arars, ai ca^ fcaa af%- 
at^ta a® ofarsta cats aica 
sat? 1 cal aa wtaata a^ cafaa aisjtaa 
atatcaa acaj «(taca. caf^ ®ta toataa 
aar to afsa®ta 5[? aa, ®ta 
fat«fa ® caVasac^a ’fa ® faa'^a 
aats a? a?t^a fsatat sat® atata i 
«iTaai a^tl cal facaa fcs ata? 
«r^ta ataft i 


5 ®-sf^ca 

?rcaf«r^ars 


tfa ’^fa^a 4 s| 3 afa Saarjji §t? 
?«®1 ^ sr^t®a csta as aata « 3 fa^a 
IS cits s»si®tca ^tafsrstn siafia 
ca to siti ai cats fitcs 
sta f^rcafia ^a 'atstta s-aa^ 

Itarfa atia ^ca, fs« ®\® '3f5iata 
stl5ni feic® area fn j ®raaa cats ca 
Ifa^Tts «r?far*i sat® atatai i m a® aia 
^tta 'isaa ^ca ®tt< s«ata cites 
lar-srtif ca faan fin catia. fa^a- 
a®t#li a«a fatsa caa «rtcs to 
®t wi srsti asr it® staci f at?caa 


stci ^s aata al «ja®a ata ata it®i, ’aaar 
antaa, ^^wtfas afs atfas^aa®! 
®tcs asa sea ^cati i 

cattol ^®«at| ®a^ atfsa 
'*i| cacaa ^a^tfas ^sa®ta area 
atta a? atatfa-g 'sir®®*^ sta 'a®ica 
a^tstca 'aafi® &tca ctotata atstaia 
atta ^a^® ita« fasiratoa ata atsi 
a^ai fia-i^'-anta ast atiwi ®i®c*ri 
^ faaaaia ^aiti a*^< ^a®iar aftt^ 
f^rta anto ’tota ^fa^t® fsta «rto 
ato t^aii to 



«r?fiR:^« >r^f \<rt^'®'%, vr^f ^t<fi « wrtt^t<f ntn cstt^t 
W9m» ^tn^i m\ tti '«ff^*rcfe? ntfS«! 

’»ni5Twf*f, ^*1 ifc»! qitc'® 151 ^ •ftr? 1 

«t«t^ cniv «tHrfl’i'i ¥C9 fiFw f% fenar«[c^ n^i 

^»!l >Tli^ ffsil, 'att pf^y I 'S^^fi^?c^? c?p{ fifsfy 4fC*f 

p:?t« pf^y Piiy^^fscyy ct^I prsrt, '®t^ ^:>«i «yi src®yy 

c’tci cy, Ps^fyitcy ^c««^ fyyl^tyf Pr^y ?pPiy ^’i-ifc? ^^yjyf 

BtPitf Pity cyt« ^t«»i FPityfy *jt<<(ti6 *ttitc5fi y^yi 

CfWtPs’f ^«t*(y (Centrifugal accelera- ?|ic*t *fy yyy '®1 ^TtytS ytit® 

tion) «rvtty -C’ycary (Centre of C^fc^i suc^il, ^tt^a c?yi w—yfaisj ^■'tsic^y 

rotation) PftyF, *lt? I Tt*l ^t®J 'BJp^t'Sfsf Prfay« ^ty^t'^yfy '*f5 

(Inertia) c?t^y Pyl^t-ty fec< 'siiy^y^c'iy yt^ty \ftyyfy 

fytv ytpys yy 1 >i*icy ^ipyt ’yry'yty fyy yHy, '«?f«¥f|^yyFty 

yww «rty*y yfty yty cy, y%cyy ytyi «ty‘ 5 ar^i f<F<>yi "aips yytyy 

« yypFnc^y yyy^t^ yt^ 5tn ^y-?typyty^yi yc'?^ ^ii^^fy cm c?ty 

sin *1111 cy m9 cBtiy '«wyfy ypty «itty Pun npyapyi cyni cwy Pr 1 

'fly\ cntn nty 1 ’^tyfy 5?® y*lCB >»«► y^fcyfy «tn cytf yiffy 
CHcy ^tnt« ytyfW feytyy yyjps^ cyyp-f^Pi fyary^yt« pa^cy cntf^cy^ 

'9 ^ytyy yyjy^^ mpn yyi^iytt^ P®t^cyy m nPscyfP^ty yftyy 1 

(Diaphragm) yty m cntf®ty^ c?c-ty ify niintpyt «fyy 

ytt«F I ^Pty yyy nyyi nr« cnt^F yt«y, PP «ry^nr 'siwta 

■yytp« ^ntyy Pt^F npyf«^ yy, ¥iy ytyjfy^cyy ^ncy feci 

^yy yNtfe '«rf Pcv ^“’cyf n?yty wm ^ -rlky Pcy ^nttny 1 

PcyWyry' yy*i (Negative acceleration) n'?f« yyi^f® ^iffeylcyy ytyoP 'yyy'«tcy 

sfp^ wyy5 cyyi yp 1 4*lytcy^y Pp® ^y, ytc^ y^-pytyy ^jtn.'i^tny 
Piytcy%i y'a'-nyt^yjpy ytyj ^ffe- ^lyyyc’F c'sy m ’ytyyy'^tny fency 
fyv npytcy !«* ^cy ytc¥ ^y^ «rtyyy'on ff^yi «ty« fency yp cm 

m ycfi y^cB y^ntys (’FlnPrty) yt^ P^« 5y-y5y«m«* yttt^y yntafy, ntyi « 
ytcv. ypt ^yfey m »<iy^ ^yyy cstc^fy nyp^ ypr y'jtn.y^cny ytyi 

#1 yt® ytcf cy,yiy ^y cyy ®i c^py «ftyn ycy y®-Bytyy cyty ^rfyl yi 
(.It? Ptc® cypcy ytty 1 m*\ ^y«yty y^tt® ntty 1 «TJttntc»ii «ift®ty ytfyfy 
feytyy yyjp® c?yPn®P yyj*fytcyF fencyy yytyft-fyp«py yntnjgcyiy y^tyyy ffnity 
fyc? cicn fyt® ntc? m ®iP? ®t? Ptny ^irtgpfyyty (Honey comb 

nfyytty ^ip? y®* »rtyt® yp«F aluminium) yty? *i?y fentyfy yjyi^® (|y,., 
yffc? «’^Ppntfe yyp nynncyy yfy fc^i ®i nfytyf . yi;tgPPity-PP(« 





n«¥?1 ^-t 'Stn 
c'si ^1^, ^t^tsf 

i<5fflt ^fsri ^tn '«rf^^^« vi • 

▼w 

^n I ^1 c^9f%3 nf3c^r-r?i nfa^itn? 

^CW (Dosimeter) '"(tfsi^T 

c’f’n w 

=?c*tt’r '« *icnT I 

'•jta Ft»is^Wc»i c’! 

C55tc« <c^ «1 ’5\n\^, 'ats 
s(5W-t cntJitc^ij ^t^-e»it59i ^)^i. 
fi|if*fSJ « *ft^«t c)^fPT<FJt*! '« 

^mt'« «^tcT I 

^><*8 3ltW^ ’"tilths f®ST«fs? 

«tr3*r 

^W’TWtf USI¥»IC«!' H?t^t-(^B '«JlC«rfCW9 
ftc»l=r; ^C'ir'9 *(5t?t"f5t^‘ft^tl»t 

cf^it, §n« c^ Ji*r^ f<if«i 

«ci« «fr®f^5i nrc5, cn'sf^ 

»{t^5| ¥51 5fCf '« 

etto ’It'efi I 
ikn -(>) 

-ttHfiv fef^«.»n « «ft’»1^«1 ’i’frcii 

’tw’im, (^) 

-itilw nw’i'lt, (®) ’f^’i nftapjii 

^tw 5t»!¥ c^t*tt«’i' '«fa«i 

Snc«t»r ^t«*r, 

(8) 5ii nrwi 
^tcq ^CfifWtT ftaitH CW ‘^l^^ («) 
nm ^flapHi ftc»i ‘flf’irt 


c?«n ^rtc’i. *(ftwmR 

’Ttcsi^r <ft¥i ^r«n 

«if« 

C-fR «fC«JC’Fill 

>IW1 f^*1 «*• C^C¥ 1* Pl*.tR-4’^rC’I« 

«ft% f‘irsfc^ c^ic^ 

^iRMsra ns's 

^tcwsl c?^^33 J!"«i< ’« I 

’sjt^fa ^95»«> »rtc»\s c^paFflt^ 

C®C^«t4f 'Q fetntWf illR ^f5 

c^ ^wl5 

c’rtfwO *i^t^tc-f ^cf 

Or^i «fCfl '3'3» '«[t«[^tsf? 

na "Jitc^ f¥ca «rk*f i 

^tc« c«r«f1 ata c^, «fa®ai*fa na mK 

n^caipitalsf «(rt^ata na« «fai 
»tff)faaf «*iRr^¥ 

I ^ atca K^) ’Rfija ^ta'^^^^ta 

«ia^ra »ii«p ar«atc« ntca ? 

'naN {\) af«t ^1 ’ika, «ca riRa*|a 

'ita w ^1)^1 fan^af ^c® 
♦ttca—^«jtr? faaa R^caa 
aiatf®' -'r aa«f»\a atai »ii[tafH- 
atait «c^i«ffa( c^c^ >sr«jt«tH^ f 
v^ai*f^a®j'@ nfacac'f aj«s’T^a?a®3i 
'srirfaRta wfai RafI® aja •aa^ arfa»l» 

«iaata '•aa^fwa faf^a «r«P‘ 

<2r®jc^a ^na «ff«f#ai R, «t« 

»!«a ^catas i «rtata a^’^ca^a 
tva^ia af^ai cfcaa 'i«*r“®twjc*pa §na 
«t«ta <aa^ &• • Rcaitfa&ta ^»^ta ^Rata 
cawfRff a»icaa faat^ «^ant< «f«ta 
»iacai'« 8fta) ata t aaa^ ^tcntcaH 
cat^Jla atffsr aatftlattaa a»»wcai^fc?a 



8:98 






▼tlWff C-Acf 

•it-e^t? ni^f *rf’w*n* 

m ^t«f ceTrnft»i i 

c*i *itc»r? c-f? ®tcn 

*•-4 Jitffsi ^»»59 ^s{ |§f«rsr 

-ttasftsT ® 

ni'w ttc? 

cH?! «it*r i 

C-f^ «lf®»!tH ^tC?ir 
»ii5t‘tEW ^*f?f «ff«faF9i y[^i% 

f^f ®t®njij cn I 3{!5t-nft3r c«^c^ 
c-T'Ni *«jt>ii?) '^^«r ^>!Y 
® ^^fj»^r 'g'j^cw 
cif«si “c5:*t n« f^art^r 

«i®s*r« «r*f9 nt 

'e cnt»lt^5T, "ft’F-’fl% 

c¥¥, ?*i«ii ® ffnr 

c»i c?<fi 1 5»^W-i^tw?r 

qrar t*^-4ic®t9rw '®itcai c?«> 

f^l »IC8T 3ff^9 C^Tif fi^ ^^sr^Ffa 
c?^ ata I 

ffi f^ra« ^[aca 

naji 3Ft1% a cfti caa f3^, 

w 5{a I *ftta fw, 
cata ^aata srfc»ia 

fa^v«rf®iata? ^taaa{5« 
fa»t a'tlata ttz^ ^^fai sar- 

«fa%ia ^aa 'si C9iw {^ai J^al an 
at®ata 'itcaa *fca« atai a?>?fanta 
aai Iftai a^alf *ttiN-aw w m 
f-r«ita<J aif 1 ^t¥, ¥ta, can «m 

cataa caatn ■itncf, cjmnt g»i¥nst, 


an ^na trfi, ¥tfH af^c*n, aiaa aitait 
aw f^n aat¥Hatafe ^a twtf 
c>r»raajta ^afa anc^tni f^lf^a 
«!f^¥c^a am fVn aitnata na ¥tan ca. 
srfa ¥t^atna J^fafa ^aam "ttcaa ¥t«- 
ai ]^¥¥tr*f 'aa^’^jfcftt^a ntn ga¥Tfaa 
a® f¥ na cafican i >«¥ aan atr¥ strata 
a^i^ana a« f>s aca 'a¥¥a a®*«caa«ia 
m «ta aw« ^1 ca^¥a -ata'f aa i 

:>a«»'3 »itw 4¥¥fa c^rtfwn^ a®"5a 
^fs faa *i<¥ '«{aa[ta atcaa ‘aaa 

«:an «1 atat^tn «iaf¥¥a ata fek¥« 
<4¥^ ¥[a"?ta ® *f¥a fata «i^t«tfa¥ 

«ftafa¥ «ir«f¥at®f»! «m¥^l 
q^a ata ata ^ta 

caa ata Sika at»i f®ra 

ata ¥taai «itata fasitca® ¥ cmta 
ata¥ ^’afa catftita^ a«*5a aatatiata 
®jN ¥ra, af1aaa¥ta ^ntafaaa faf^l 
cntat¥ nfafa'® ^aata fafafeaW ati- 

Titta ®wata ^taafa cat¥ «rata 

¥na ca,«?« waa ¥t^ '^¥*f «ia^ta« 
cataa nc¥ ¥r®¥a aa i 

acata^^ aat¥H5t^taa aat¥t“fat9ita 
aitw ac¥t^ «ft¥tnaftaa a a*i, ^<a, 

^ifcattna atn «rta^¥ 
*1^ fa»rtta »raa^«i«i « ¥®^a apahr 

nft¥i ¥n ^rna s{:»prar ^if^arca 
ntitcai aa i aital ¥f«i Taa, «tf- 
‘fla^ ¥iaaa« 'iftaastaa ¥« «»¥!- 
¥C^ «t«j«ca «a»i naft^a ¥wa 

caa ¥ ataa <a 9 tcaf 

m¥^f^ w aa i ^rfatt %n|v 
attia^ « atam^i-wat «a%# m 


ai aa m awn 









»Ttc*r 

c^rat^t» it«i «r^tf^ 
•«{l\w9 sTt^ JifHs, ^ nffir 
>T?’'~iii^ «f?timc^T? »rt«f¥^i «Tt«r 
'iqvr? jf^T aw «fatfa^ fcarw i 
^ ^1 i5W'« f«F tf? 

f¥^ai 'sa? ai a«f^<sfcif at'«tl 

ftc? atn 

^aat? 5T^»i ww ? ^1, ai[i- 

afta <9«ta:«p ^i-sjlarc^t 

afaata ^nta <flacai i?ta1 ca^ i ai 
fe*t3fW «ia^acta *fa 

^miis ®?^at^c5? (ai ^afjf) '^faa'^r® 
fat? ^tn?ta ^t"HFt« arp a^a a? i 'esap. 

aw«i «t^f%? ^»iat? ^f? aatafttf? faa^fe 

«tf^ta^ ; w'TtR at'sai <aa\ ^fiit^ 
frt? «Tt>rats ▼c*T ^tw, a(f%c«R 

f%^ai m at? far? af'sai at? a?tatt*t?tra 

f¥ui tmtra i fSp'® ^ • casflS 

t. ita* f¥r«ftf*iUf ^rw '■raf^n ^rapa 
cattiS fVwtfa^ta «rf^a ^ra 
5r« fw f^^ai ^tr?i It? aifaf^^ av»!- 
<frcf? ^litftf^ f’ft? f^ra arMc^ 

?wf%^?! &tw f»ft?« ^raarf^raa wr»'« 
«f?t^ ?Wi ?w, w wtt^ 

*ffiiatc*i w»{ '« ^fartara 

at? fti? afs?l «a5p(8 a^ 

>Piwr? Vf ?itt? *5^ 3T?t?ta ^?i at?. 

aft^Ftiatit? wtfl 

w ^fai fetia-wnfia aw «tt^- 

a<fai*ni?? att*f 
wTW-«at wn aa^t* 

aatata wtaarn ^apatiRs? ajar 
a^fatai wt?t att? f¥ ai, ca aaw 
5»K^i 


¥a*aa atsta? at®, atstaa aw <aftftsfa 
aita «fa 'awta®^ «ttat? ^t%tf? 
ataFaitta «w v^a^ ^t4a ®t^a»aif^« 
(«aa< f^f^i 'aftrwa^ ) ’ataaua^ i 'srarfic'* 
atstaaaa^a ^titaa aw at? ^r«a 
caaa at%wa at? cata at? at^a ®tt* 
^an^®, «tt%?t« wafa atw cata 

cat® att? 'afwt^a i 4«tca afa wf® 
a?t«F 8?art? cata ^fla, atta a?wt 
at!?a «itaM5taatatt«i ata fat? car® 
atr? -at^? atat?, caatra at^’^fsa 
atatai ® ^aat? aaptatt? 5at® atca 
^^fratta? Saf®r®t®, fa®5ta^?i ®t?^ 
aaita aifttaa aafsfa at? ^ta? 
ft?? awtaj?. asi c®fti «tfr?r® c^ttaai 
ataa ^aata^^t^? laaa «if® ft 
^ftta? aata at®?) cata, (i) ai, 'aaa fa, 
ca^t?^?^? atai 3r® atw. (a ) atataaa 
aj^artaj? fearar®t® ai atafta®tta 
«ft^t^ta ara^® ^c® ate? (^) ai 
=i?^twtia? «f®tca at^a ®tla®1^®ia 
arai ar? a^?i ^®ff ar?. ®t? ata 
'aftttsfa ^®f? a?t® att? i ^t»ft® 
ataat?f-fa:a® ata ai f? cata «r^?t<»a« 
®i <sf?a at? I '^«Pt aa® at?aca ®t? 
?tt?? at?taT at? [ *■ 

^®?u aaai Sfita? ataliar 
^^ipta aftatta ftF^ai ^ta at at^tai? 
«raataatta at® «iftiit®ta? ai®ta 
arraai^j ft^t® att? f ^w? ^a^a'Ota 
at1?®t|awtl« ® «f«?hr atfa? arftita? 

* ‘wta ® ftwta* af®at? atw? 
cat^? awt? liawtai ?t? fttR® 
‘aatata aft^at? c»Tc?at? awtaat*;(< 
l^af w a^y i 







nf«ii cncf I «it^t» ^it:*ttr»T}- 
>•-49 5?'s^5? ?rtf^arf^ c’?, 

’Tt*icjra 

^ja Tw 

« Faratcaa c'rat^i 1%:^ f«c«r 

CT^tfs«»t I t^i ^fj( « ctta^ 

w «r»i5cn "sstcf '»rfata a^fta ^at's 
car« *rt« i ^r«^tc»r ‘ii«*r Sica's i 
«f‘<r*i falsr^t^caia sta’ftc'^ c’^at'® 
^'«att^ a’^fsr Baa 


5*ifij*i»'saa w cni^ ^(•ff^narwt^a f%Nr 
carci5tntat=r •ifat-ttacaa *ia artltaai 
arf«ft^a arcaja etf^fi ca^« 

c*fraft*ii cwt^riKa»fl«tca*(faw af*i 

f¥ «tja 3i«*6caai <ir^*r afacaa, facasj i 
cjFtra»!i f^F car^a nt^f «i^Tta«^F cfttfStaa 
’faj^ cartels *ita:a ? 
ar^f^aa ^tai ^ti:^ <fl^ati9 atarafcn 
»sri5taa liiTfei a?iata« aefe i 


acacH ^<* 0 's 


fawtcaa ai sraaf'stta ataa- 

a^T'sta ^f«atca >faatafiaf 'aat^ti 
(Space age) atca ^ata cat’TTI 

41[C«f aft^H ’fcaaita ca*?:-!! at!?a ca 
»rt¥aT ^a ^tac^ 4a^ ^ac^ caaa 
5a*F«fa «atf^aafa^, c^aat i 

art^fif^ ncaaataai at?caa ^i- 
^tc^a a^^ca^ apa-;a% «r®ta 

fa«ta ®ata i '»itata^afa®i. 

’atataa ^aaNtacaa fac-ra faj-ra 
aafvH ^rcaaita aatai i 
a^Ft^tn ncaafta atsfcaa «taa « mta 
fe*r®a*i acvfei spTtcaai cataF 

na^i-aifS*! atw^ 

ajfftra atai 'ffa^l aftcf, 

f^i am^a «ra?tat fa:ac*?ti? ar^rfav i 
aFaatacjf « aftaft»f 

caa '9iwr«Pt»tca "ttcil i 

atf!? a^tvti^'aa ’*rt«wr >pptc#a 


faR® «ftcf a^t^tcaa a^®) ai 
nfasa aiaft^a f^ataaifsa acaj i 
c^jtf5f^®ra1a afa«tata ( ai ^^ataa 
catari ata, ntata*i ati^caa ara^« 
®tatc®«) aaf^H anc® ai cafarra 
'^‘ 3 cfea nca^ ^ta v(v aa i 

a^ta^tc-ra fa^ra alif 

*r«ic»ia ai ar«^: nca* ®ra aa, ®fa1- «(^t"ra 
fe'aa''—'f'jcia •a^tfa® at^c»ia fecaa^i 
'«i<ta a^aata caac®. 
ai 4tatrsra-atiltc® ^rta^Herta^ aai ara 
fww aat^FMBiat aat a^t^Hstat 
•ftfVa a^ >»«*! mm ar^ttaa aten 
"^|fa¥-i. «raa aat^HFfat «ft% 
*fcaa atca "^^Rf-a-at^ 

Fir^ti, <faa aifta^mlV at?w >»<*» 

atwf c«^af-> atift l^fa ntffaa i 

»itt<Fl '« atmfataa c«lt¥ 
?aa a^tW «fta %••,>.•• '9 





Jitl#? I ^<i- 5 ff'r'«ffst } 

srt^ai t|3i:'?r 

in'® (Rarefied), 9!"^ C^l, '«rtf ^1 
w I <fl-f?iCT C5»?i=r, cst? 4}’?f« 
C^j-^ €»<Pt3 5915f»ff%!- 

ff« sc^c^, '®f*it.ii 

I 'sif^^^, ^ii^siaw «rr«riit»f 
SJ1 s?5Wri 

jr?iSfi5a I 

£tf^C9t»f m'f, 'flSIH I 
f^'!fc’3ft?1 ^1^51, c5fW« 

) C«1 ^t'«1 *l?f¥t-t 

fc^t'e i4ic^?ti? iTU— 

JT^as^ 

I 5i?it^FkHa =?N 

¥51 Vi, ’‘t'lfls 
'®(C'^ I 

^41^ C«tl5! ’if^- 
f5wt« 5J5 sftsii® I 

’S'arafacar 

fafs ^ai atf ; 

, ( O 5t1 ?(»i c^tsf % 

•ic'a' ^tca) ?'«ai ’T^a'^fa =!?, 

a^a nc'^pe ^if^ta^r ai 
nfaa^s( a^isrcatnnttn'Sf; 

(a) ai i(f^nt<ra •ffaa^i? ^a 

sff«* ’Tf^rarna •tfaa'^^f-ala 

ac 9 ;a sfat^ntfs^; 

(^9) f^l atcai?l '« 

«»f^^1 aatcfi a*i ^fcafr ^at»i^ 

’fanfas^t‘11¥l a»f»it« atfe i 

^Jsta faraa^tca «rfaatacat’fT i 


atfa^. . **at*1l’«>Ta»i ys-'siafe «rta^ s^tar 
ataata afR( a^at*T 'Sfw 

>a-’?id5a JTtfVfa -^a*? i 5tft f^artca ^atra 
^f5 faacaa ^sra arai ^ci? i ^raais:, ^ai Kia^ 
«ff«f^!!l, a^T m\ ^I5 

’jaa^a^C'S ai aara^^ «i«c-r a^f^fa i 
R[^a^;, wfaata ar-ns (f«a awacu 
a^t^aa } fVai-eff^fasaTa f«B *ffa- 

at®! aC'S mca I rff^^a 

'«ifa^ca a«fa ^Tcac?r 

^a, w?ia Jra^faaH «itf<c*i '"jR^a 

'»ia^ta casta Ifara^T^ ♦ifaa^a ^a =Tj i 
ac^c^a ^if^fafaa hfifer, aawtw s^ia^Pa 
a^ C'Ras ^ta ^jfisf® '®ta 'atilt- 

fa'«a atR?FMf%'--^ta \ 

^t^faa^ caf^ faata 

afaataa^, ^aa ff, nia'afcnttja ^ar 
«fi»ta w«iPa fitt'Tt T|t®i, Jf^ags: 'st^ 
jfa jfsst gftl^ 59itca'ata aitntca 
«rca -gf^j^Fstra ’ttfantR^ ati5, ar^t. 
ail gi^f?a 5T>?ia'®l ^la ; ca5?»t‘eiif 
«r*ta c^ta iti C4i^ a^a §^a %ai al 
aaj gfcatn spta «fr^V8t Ratca "acac? ca 
< 2 ff^^ai ai a^t sit® a^ta, 
a<^a FtfitasHfei 'sita ar^a^? atasci?a 
f^H-gfRf^ata af?*.’! c^ta aia ^ta atl i 
ac^c^a m 'Sf^c-ta f^ai ^nat^c-ta §na; 
«i’ia?aata c“!at^t:-ia g|f«f^ta «t«fat^C“fa 
I 

fenca gf’TaP^: ajf^apa R»ttia 
faaN « «{t%a a^ai ^cua 

sFai «[iari5i tiiraa stR^Htv acatc^at 
«i??a(*t, =acT'« ac^tfea 

'aiFa‘5< «rc«? «itcii ‘aai •tcataFwtia 
•nfantf^^^ aranta fta'-c«r^ al *t 1 i¥ 



mVsf « [ u-f 

^’iftaprsi ^ 9 \z^ -£rsti: 5 ( '« »i 3 if>t *?ji 5^1:51 ^it*iC¥tf»! 

c?r?9 ^f?f <e <a{^ c^Plsf ff^ *f<rK 

«t>ft5f^^^tt?i 4,,, «if%car=r ^^c-f f^^r- 

f^lWsr =?H 1 ac^^, 1 ;;^ <Fai 1 

>f*^< mu cn-c«it® 

5^rs, -^1 1 (Pay-load) I unU ^CW« Wt5^ X’tfR 

fBaje (fliffB (Liquid "afST ^aifl at^fl ; 

propellani) ac^c^a I fs^fS ^«*f|—hsitPif ■'S'-(fT->I^^ltf¥ 



fe® 


^•f I (ill «f?C®l« «C*pfe ’S( 5 *tlf«, ^a^JT"«3(f ^t?l 'fl’l'fB 

^c*fc« ^it«Tc«Pt? 9 i « ^fm« 53 T, iftf « t®itf«r I c^nvcai mitfsitsjntcfl acf 

^i5 ^C3 91 c^^t9-9t^ CflTflni 

nt"^ ^ffntC’f 91 C*r-C?lt« £^C9f f^f^ir ^9t9 9T9^f? 

'« <>n:9 9tfai^ «rf^9t9 'Brf?r*T^^«‘ 1 

i 9 ‘cq C 9 njt»r 

«ft®i««t‘r 5tc*f ®i «ftc»iTi¥ >r"n#, »rNt9«i- 

*fW >fC 9 C 5 f 1^9^ 4f^- <®fi[;9 f 9 C-(J|®tC 9 9C¥tN 

fapfti 5 tt*r mk^ ffc^F 9tf9^ ’r«»j ms fafnl 

\ V-2 (Sfftfl fifW« C19f^¥ C^ZWt f%l 

wt^tHi:?s 9 tJi c^*r«ftaf nrmtm wc® c 5 T-«*y 

*<) 9 i^iF p 4 r|?r 9 Ff% 979^9 <<99 fV, 9^^^- 





c#Vi«i’e '«tfl 

^fW^I 

'«T^« ^f«?tc»rs nt^i 
(Reaction principle) 

«f^»r ^tc*r c^t«r ?? 4^»r '^r^rtflf i 

^t«1 '£ft5*t5f jf*t?F91 'Sf 

^1, *Tt:*r 

?FflC'3R I 

5T5?I 

(Tarentucn)-(ii? (Arcbytas) 

<fl?(5 ^59\ i 

I S!'^3 ^1S 

C?1JT (Heron), 

I 4n Isfqqtlq 

(Aeolipile) ftq ■<tt'q?l ^ft*r 

^<j*its» I ^t®t? 

«^-«rqr®r 

cqt? 

S! f5^ TNu Ching Ssung Tao) 

^fV^t*r (Fire arrow)'tiH '«I<H[1 

f?r«c^5T; »itc^ =fi» 

qlcq qw i 'qfsHM 

^r?r*itnia fen'® 'q^r^tc’fii 

TH ?»!1 cqtq^ai 

ftq ^I5 fenrcam ’Tt«f^i n«^ #c’?r 
fnff^ WAS cpf^rsr 

'ecn^rt^ (Ogodai) qfsptfii^ ?5t!ti' 
WtSC?5 ^ 

cvnitt3r« qfftwr i sitwtq«t 

*rw «it?i^ sfcii 

l^^stcq cq %t <Pi?i 


C®^5faf5T¥l i«»* «lC’^f 
? (Wan Hu) ^tCH ^U'W 
«lt¥H 8 i!& icf^ « , 

^{S 'jpvrtsft? fni 

cq^j qfi®rr? qs«Pt^H qtR^x 

Ul<FM« ^tr, pf^ Ul^ 5fTNtC« 'SftCi! 

C^, 45^ C«rt?lfl «T«fll£q fvSfH 'q^insNc^ 

cent's! I 

f) 'srra^ c<t-f, 

p!i5?f5 ClfC-r?! (Hassan 

Alraininah), C^tltC^q (Joanes 

de Fontana), isfts ^ aj’igfns 

^c'stn3 feq^t i 

«Ft£^4)a ®5f«t® ^t^afta 

(Kanrad Kyeser von Eichstadt) fff 

"q? '2rcftc»!?l 

f6«1 ^tas?; mfl f 155 qt^Tc5J 

fetst 5'(:5 ^t^fc^i «t5 c^rcf PiRq®tc5 

cif^ 5w^5 qr?tc5J m ^5t5 
5t^t C2f5*fC5f dfqjttsp 5mt5 

iq *^^5(1 ^ql C5C« qtC5 I 5C5ifec5F ^C5 
ft£5 «f5^55*l ’f5tWt5 5^5 qf5fl|^t« 

q«5«: 'sfHt^ 'it'S^ qtcq 

cqtHil (Reinhart 
von Soims) njW^^^t«)5 
5Cf£^« ¥«iri cqit^l I 5£®^-?ff5 *Sft^fs(f«r5 
«{t? 43Ft8 sitwaa c^c^i 

Rocket, Roquet, Rakete, Rocchetta 
^l5Bfq« ^^C5t*t*t5 '«if®5l- 
'ofqs %«,q ^iwtqi “^cai «tt«, >««’ qRn 
«rqj| 515^® Roget I 



st«pc&?r ufj? Tc^sf I ^’r??! »ic<rj^ 'fl^sF*f, 

ff»l I "f®t^ f^«tc*ft (Gaetano) 3TtC*f 

IfC!® ?t«F1 «ft’^35C‘l *1'9C*lifl 

»<l'®f»l^ C^t’^51 ^1 

I ^C*1 lS*lf«ftf ^’tC'Sf’fJ I 

’I’ll c<«fr¥ 'sffei ^lc¥ I (fill sttf 5^ ?"r^ 

'«r*f^ (iiflB f%ig wi'tfli’^l'c?? 31*19 stJpc^a ^its iiitfe F»ifsf? «r«j'9' 

C9|C^^ ’B’l:'® <9119? ; C^lfB ’ifW'® (il9ttJI?l 'arfB®!®! 

'8|t^’f9t^ 91 I U!l-»?caf csitc^^ flE«l ^1 I <il9tc?l?l «rH^ 

f<?g f^Fg (fl9^ nf49«l'9« ’IcS ; ?t9?il '»fifn, «f<9*l 



99^ few 

'69151-^9 *l^t^t-| 9t3l1 


991—'«9Ftf9f ’1^tC99 (Multi-Stage) 9C9^, ^fl’^CSa I 991*19 ^9<ttit9 9C9^ 

9tC''« 9i:9i:l?« f^91 *1*^^ « 9^^1199' 9C-?fet|[ 9r9ft999F C9t95f9 

9^9 «iai^ri9 999«1 9l9ll?9 fW9l 3i^t9^f9 ^1999 *|99tarJC«!t<5^ ^<IC91FCV 

^ 991 ’9Srt'95 ''t^t‘^9 99J‘®tC9 9^*^^ ■« 9!tS sifin f^9Fhl 9t9I 

il9!'f9t9¥ f9’ItC9 ^^i^9 9lf99C99l f9i:99 9rc99 I «l|t 9^9tl ’I99f9*(t9C99 ’!t99l9 





f?C^ ^C9l 

at^felar c^Wl^l ^^waft¥ 

fii»iTO 3?c? ni;c<f9:si ?ic^^-6ti 

I 

n^t'-^fl cnr^i 

^SJC^’JS (William Congreve)-im 

apvi-f: ^sn »tt^i*l 

^iic« '«(k^ I 4? c-ft5^t5 *if«*rf% f?>itc’^ 

?? t ^t? 5 f®l c^icntf^?c=fa 

^'at^c'f? fa^pc^ 

2t?t^ 'Sltcsifilft^cws f<-a*C'*« %MAS( 
=vt^ftfa«ta *tfa5? c^f? I >f*ic? 

«f«{5 ^ ^ nf?i*i'5 

I ff^ 

^^;{t'9r«fa ^lal «f?i< w ’f^tCJfa 

?^f- 

♦l*lt«a *iMC'S I 

*{a?«1 v-f ijiicaa b^ta 

*lT3f ?(5tfll§ ?l ^ft*{ ^C«fC^« 
vft^^ atC^I sftff^r C^«l (Hale) 

^ipt^ ’t'^^rrn p^itu *fw 

; ‘fl? 

?i w§rr« itn *1151 nc??’F 

(Ruggieri) nifat5[^^«« 


«rWci ^ 5 ? C2f?*r ( JUftal 
f^£^c*ra *ft5?? c2f?ft^^ 

’fft'sjtn ??) I ^atfl »i5if?? ^*Tn 

(Dencesse) ->TtC*faT5^P ?[wUa 

’ift wi ¥cai? I 

r<p| f^i *ifa*pa^fi '« 

I 

>2f?ti!«: 2t^f4 fC*l ^<?l<i- 

^t9i Cl-i *?ia f?®tci?a 

c?*f ^•15^1'asi «it® sfca 
« f^N-f "f'St4la I ^tc'ffa 

3ft^t=», "-ip-f « CW? f^^af^ 
fa®iN»tt?¥ I 'ifal m 

na’ncaa ^C'5iM“«ffc?taf*f 5i"^4 

'Sli(af?^«tC? ^ ^ C’PCGii 'illff »|f?‘*lf? 

M I -a’c^ra ■8itbta-'«[?^tC‘fa nfat?*? 

^zi »i?rc^ 

^t<3t^, at??ff«f?si (Aerodyna¬ 
mics) *« ^t*1^r4ifa5i| (Thermodynamics) 
mzw f^Sj 

W^f it^laPi*? *t5ftc<a '«itf<ift? t 

'41?^ 

at4i^a «ita tii^fS 

fifac^a I 





^J?® 


*it^na 

>ir-f "si^ffsT^stc^ 
I c^i 'yr^?t?:« »jfj(ai 

c^ftc® nt^, ^fi^jcnii ‘ill 

«lt5J^f«5tsl 'S?®| I «i|| '«ff5(- 

>^?i, J}tf6, 'aif%C3r5f « 
?tlc§tc«r=? >I*lf^5 

«ll| ^l!\ Sflis « §|-5 

f^W -sfSC^N « 

at^it^r^r^if 'Srf^iil bWI?! 

I >ii| nt^itcifa 

ills -if^'S *fC«jT I 

^?«?rr* tsfiJiat c?f, *it!?«!r 

vft® « sfNjIf^n <4|| 

f®sf a%fc^ I 

3it5^ cwtca b«iti?<)l aica 

cf ti? * 11 1 

'®fM‘i -if^ »i«ai ^Vs 

^HU « «[r®fC8fjr arc’ll at«f1 

iff^ats c^rn 

nraa®''ii ^lc*r refill, sft^f iit'^r^si fl^i 

=itl I »it5?a 

»tf%sa ^fflca ^tlata csfei ^ra, at^l 
acfc&s »{t^tcai -sra j(t5«a 

"ita^fa^ fjs-ai fif jq^fI bfSica «iiai 

'5t^ta nfaa®'’<if vi(5ca ? 

a^stcii a^caf a<<>ia afaai »i^Tft*t^Wa 

^*{fl ‘ill 

I >u| *(^tf hafaita fawtww 

4fntn-fa^ta 1 ^ 


ar^c^a f®^ta ^atsfacf sf?tftc“f c«iai ^ai 
«t?ta ^lisr lisjtrtr «tca 

^ai ^latcf c% Jil^a «t^ta 'Bit^ta-ftari, 

at^a'Sc»ia stc*fl 
jf^a '«r?r1& “(Ja^faaf f#ai •i^t'stfaa' 
«tca atfac« nlfac^iw; ^faa^a 

^ta^t'eai caa^j ’Ttatafara J^lai 
^caaf ftfa ^c^ia at»i afacas ’ttfa- 
c^c?, c*flai'*T liil aca'tka^ ca 
^tiaf^lai atcaf. ^t^tc’®'® c’fli^f 'Wfta?t’«ai 
a’Ffa ajaaii a^ai ?>|ai a’tc*^ 1 asca atscaa 
«fcat«?caa f?C¥ atf^ai »itat5r ^laasaj 
m ^a; rfraal’jck at?a ca at® 
’Ffac^c?, ^f?ta aMtafaaf 

^*1 atfaai ^t^la affaai atc^ 1 

ca fa:’am-2iafcaa ’it^rcar 

•i-sai acfr&a Um aat^ta- 

at(ata -sfcftck <ir^a ^ffac^ci?; 

^?®ian ’Jfaa^^i ?lc« a^f’^tc-f aca«&- 
atoJta atffcaa '^tfja '*aaa) '8ij%c5fa atlata 
fat^fa c^fta ^taw an ‘*!jfaa*[a 

^na at^jcaa «frfrc«fa »i|ata naa ataFf^i 
fasfi’T-st'Jttcaf ara >iia* >ii| at^tc»r } 'st't 
aff^c^a <aa^ fiffa ^ at|c3?fi«fa «■Hfftw 
mm mami ^tcaf 1 ^taai afa 
’jcia feata caaa na^tcimi wi 
'siW-tarcaa matcar, ®aa aria etcna niw 
«}r®c«caa mn a^ca, ff« a?mtc?a facia 
c^tH aR^faai VI m, aP? ^nca ^l^ai 
ai arl I ‘al at^tc’ra f®®a «ir a^f^iftaal 





«•« 


«fferap8i 


«rr*ftc<r« «ff9t^5r, 

?tC*f tfCV, 'arNfll 14>’ 

*rt»r? I f«i5ii «ff%rc-^;T 

firff '>tt) r»jf5!f»i^(-« nr3c?9 5t*f I 

5(*f ( M)»-'ii^ ) 

’frt'*T 5ltf?C^5 ^’S 5I1 I 

aC^C^? ^?t^t-I?lfii^?l 'tlC^Ffc^ >a» j%f^- 

Th9U ntiiCTfl 5t?:*f -aif^carir nfrRfcsj 

=f?tfH^t9^9 f^i-sfm-ef-sircjr? 

?! ^11 '®rf%c«f3f 

^jif c'f«^i I “fltcfl? 

'«sf*N?:»f 3Ttnt?‘i Btc*f >TW 

nrtnl r^g^i «(rrc^ 

=Ttf^3 !5lc« ntc?j I h^tfs^Jjr 

iffH (Dysbarism') \ 

f^55tcn« *!t.‘^=r ntc^ 

Ftcna 'arfisrcsr^ -ii^ 

•fftatl ♦ft691 9f9 I =51159^ 

«rc^tci «fric«fc^9 Ptn i«« f»i^fsfiJtii 

*ttfl:?9 Kis 9Hi ^9 I c9 ®ti|«r^f|® 

^«!rf9 ?9 ^t?l 9t»rr9f^f «ff>!ft!r >f9t|91 
»1691 ?9I ^^99 5ir?tm«n«t9 
»i^fi 'if *ft9C5f9 5ti:*r ^ifwC'Sr^ 

<ftC9f 49^ =it^|tC5?=T Sifter ^11 I C9 9ft^9 

it'r-ifKt’r ^9, 

9t’fT9fiT9^ firf^9t9 9I91!l 

9ltt9r I 1^19 %n9 »Ii?t9fH5t9l91 C9 

cnt9t9f ♦tfwl sttC^FSf, «’i PsiBtCf 

^rtCf I >*? 3ff^ 9J99[t9 ’Tt^tC’iT 
cnt9<c^i 3?c«rT ^fflreaF^ < 99 ^ eten? 
9ttf^9 S9tstc9a 1t»[-Sf9ttC»ra 


>i*r3ft9 >!9t9t^f 9:91 ^9 I Sft^tcaa r999 
c9, ^9B9ff99f ♦iaif^C'S 
C2ft}59, c?f?, « f®MN9 itaf 9tr991 

9t9t9 S;®9f9 aifasl nitca'lj 9if991 «t91 

9191 ^rtesa <991 

^H'St^ if9l 'eif93) C'Rf^gffS;-’9C?l'<f fif9 

♦ff99l 5t:^9 ^r991 C9®t^9ti:T^9 I 

C9^ 999 '«f^lC99 ^««fn9 bf^^l -Sfr* 
f9f9!:^ »• i“*-iJ9 f«M r%;9 I 

’jCis 9?5C99 159rC9‘flf9 993 

9f« Sfr® f9t9t§ a‘-ii|?I 91> ^9 1 9 59t‘ 

Slft^tc^a cnflti:^ 9^91 9t^9t9 

Baf'^jfee C^t9 «f^r99t 99 9t^ I 
ir99\9 9t9Ttf99 fifFlfata t99 

ff 9it5 <il^ f99a '9ltC9tB9l '>«l9f9tl9 

'®rt^f9*9 =^9* 99 I '®ltM9l 

®ftf9 C9, 9t5;9 C999 ■^t^f ®t«;1 9K9* 

C9^9 9t^tnr ¥91 ?9 I C¥fil 9^ 
9t9rf9S9‘i -tfea f^ffli) 9^9:n^9 
9f5tt9r f9r® 9,9 I *19^9 9«t99t9 '«r9’?t9 
f^fsa 'sjftc® atRc's 91911- 

"ffea f999l® “ff^ <19^19 ¥fflt'« 
^91 ¥®¥®r9 9f^9i:n% C9«f9 fanH® 

ctf9, C9®f9C¥ 9t9jt¥l-1 fanal® 9K9n^ 
9C9 (Antigravity muscles) I ^f9^9 
^99 9r9Jt¥¥'^«l -ffip «!rrr¥9l9 ¥C9 ^^tC99 
¥fW «[t9tt«f9 J«f9f^9 iS^9C9 «rC9ti?9l9 
«f»t9 fastfl ¥19 I f¥« C9 ’?tC9 lilt 9f9Il- 
¥^1 ■ate? 91 C9^ ^t99t9 

cnc9 ^^19 f¥ 9f^C9 1 9«^t¥H-f9«t9 

tf«»f99tCa9l 9C99 C9, 9^. 

>8. n)^9[ ^C99'' 9t9jr¥^*l 9fiy <srt9 
»(» ^|91 9t9i 9f?9 fenca ^c*i 

9t9jtf4*! 9K9C*t^a ¥tW ’9ti:¥ 911 



<•8 


«iTi| « 




ift'Fi c^ftsf ?pt^, c^f»\l 

■^i ^t»it5f -r%s 

I (;^j(^_.af|:ffl5 Jffjf 

^1 FtiflB ^f«?1 <ff<'|-jf 

==it*itl9i wtts?i *it<rjt^'i*i “if^ 

mM^I y\U.iv f fac^ I f^i 

'':iiS9 r>8o nt^9\ 

'8}«fK i(t^>f- 

5ptr?fa ^facs 

"!|%! 'HI j[j(a 

^tai 'atr^c^ i)l 'Bjfata 

5TII iflsfiT 

■«t^tt« »itN»icn'nta ^’fa ca^t^r 

^T'sta 5?tt I 'Sft^ai sftfi? c\ »it^^- 
c*i% 

'®1ia 'sffaai I jjfapa *it^»it^*?lg 

«if^ fif^tfl *{« S®ata ?a 

fijfea ’iK’Tcn*^ 5Ft5? 5fw =11 'siaai 
'®j?i ^ca al^iai ’ati^ra 5ta^i 

‘^tc^ I ^.«aK »i1®ja *ii?t<?ti:*f 

5it^»rcn^a ft nfaa^ir ?^ja, sfti 
'^i^sa's h'artftaf i 

6 a^'-’iJistfisr *it^)faaf ‘SfftFai* 
■Qfta ft^a £fcat<i^i?^a « 

■^fftai I ca a'5'-5!a>fta -tsliaa «i«r- 
fif^Tcar a^cascf, ^tfta jfa’s «iaf- 

'Sf^jcafa faftf ca^ta'^f^ '®Tftr*s?a « ifcal- 
np ntlc^c^ ^?fC8a 5fa« naK 

I iii^ 55'^ft'Q '6 ^fi^ta a'®- 

*iaifta fefa atajft^a -iftsa ft 
■:?R «t^a f at5wa aastaata «?afta 
•ifitaa ftafaf? a^aa^ftw ataTt^^l 
-ifv ^'.fnc'sa a»-3in»t®ta j^t^itaj 


’ffaca, ftf afttaFa ir^-’t^f^nRa 
’aaa atai ftca i iftata ’atfa'® ’sraiiti 
‘<i¥^ »rair»t ^^ata atai ai ^rtflar 
fts^ ^tftia ail *fa^aFi a^faai caai 
ata ca, 5!««ftt'«a 5ftai «rft fafac^ ‘itfl^ 
'Sfa^ta a^tcna*! ^aa, ftf a^taata «iaai 
^nUt 'Bja^ata ft^^i =|ft nta i ^?ta ^laa 
ataita^a "tft^a aata '»ia‘?i -iia^^ atayff^a 
faa^t« at^ata^la affaf atl aftai 
Bftata -ift ?faai ata <iia^ >a^ a^»i at^a- 
caa^a atftca «raai ataitf^fa afea 
'3ta«ai fti^i ata i ft« 

ast^ta ftai-^aftai ^flB «iraai 
ara^i aftai ^^.fnc'aa Btaataft* (Pumping 
action) ataita^a nfta €f®tca ^a atatw 
'®tta faft« ?^ca i ca^ W '»i'N|^ « 
'Sfaftcaa ^^ft'S-staai scar aifMaai 

^faata aaa caaa »• v*«-uQa 

ftisa fta, ’jft^-afaapai «iaai 5*?- 
*(f<afata aaa« fta i ^aaK 

^ft^a ^ta^«aj, ftcaa^: «iftc«fa '« «ta 
aft atai ?a, «ia atajt^aa aft*a 
^'s.fac'sa ®taai aftpa ftcna ^taw ^^ta 
ai I ^fta atat nt^a-ftatf a'S' 
ft® fta (Kidney) at^tcaj ?at ^®ata, aycasa 
ftai, aiic^ttaa fa^ai t®jtft ftjaa ftft« 
^^ata ^taa aft i ^ 5 ia ^m, ^8[tal aa\ta 
^taai «ia^ti ac^a acar aai atftai ayft 
a'ta I a^tasftatra 'Bi%«ra ?fta ®tt- 
«f^^® atftata vca ac3*a ca^ta ®ia®ai 

?a ai I ?r®at^ ac^a mw aai atftai 
atftcaa «}ftai ftifa® ?a. ®fttcfa 
ftata« c¥ta ®ta®aT ^'sai ^ft® aa i 
aft^ftfat^taa ca aa'^a*i y^^atci?, 

^«ti?a ftwta caFta artaf® aftai 
c¥ta a^atf aft i 



3 


(•« 




'« ^tai- 
*tNi c% 

DNA « RNA firr?t«f4^!l «f^l a:*??? 
mar? ^fa?i -rftraa 

?«af3 asfar^t? i ^Tm ^t'stc^r 

«q^ ^faata ^iz^ 

‘TtfaFT’r RNA «t?i ?^i:« 5rf«c« 
^t?t3 *rfa5fm ?r3Tl 
?? =?t| 1 ^r? sit«fjt?1'i -ff%sa 'sr^tn 
oq^ 'Sf^ngfii ?a, RNA 

^t?ts «rrat«f^l'? «fi 4rt%‘i5 *rta, 

^«ata data's ista^sij ?ti:a ! 
^'^sTtc^r c^ afat5 nal’Pi ?^atc?, 

‘ill faara ^csi^t 5 ?tI ■iia'v fvrjar fia^i 
affaai ?9 i ^?i viw 

»i*ina artnta afaai aR 

'«f®tc^ ?Ffat« ?a 
*{raJt’F^‘l "^Rp affr RNA 'ajl.a ’jfS 
^pfsa^Ta '«i'la 

«r^a vitc’F, ntca i 

t?l ^faaJC^a *fa1?Fl»Tfc*f‘a' i 

ca atn^lS arcs^ 
F^akij, '»t?tc^ I?1 ^fa^ta ?^atrf ca, 
at!?a afa a?tat-latraa f«®a 'yR^a a® 
nfam »i^a1 ata, ^ta ca aafaiaa 
•ta^iFl ?^atc^, ^t?tc« iratfr^ ?latr^ 
ca, matai ^^aaataa afac'® c«m 
?^ta ai I aataHatcaa ?ria-aair^| 

rjRr^a «fta?t«ai atlata ??faaf- 
arajfaal acai ^Jta '«TTtc»ia caj<% 

^a ca aal'fiJ 

•tt^ «rtc^, a?f«Ft“rat4tc¥ 

aapi at%r® aftat'^atcaa aia'^rat^a 

ara^tl «rata ’T^ta i eiratJai cia affaai aaa 
a?tfNattrti ’jPra^a frtaf f¥faai '*itca. 


^faa^a ^^c^a mta ^r^a 
aalatf-iatraa atfacaa '»itcala 'aifs 
<5f?*i jfia ^*ia; at?i 8i)-»‘‘a'i. *t<« 
I a^isfca cmatcaf ^a*r ■sjaara 

asat^ft^ a^taai atfac« a».»* ?ri. aa=Fta 
?a; ^s[«at^ f> nfaata a?tvH 
atcaa a^fft¥ '3t?i vai 

ata i ^aa a?taft"fatcaa r«r!$a '^ta 
b'*" ¥1. I ^«at^ a?faraatia*lcaa 
casta ^^?faai ?a at^ i fa^sta « 
fa^ta ui^lS a?t?tHatcaa 

’tia-aiaai, at?ta atatcar ataTf?^*i -ff%s 
a.T^l lfa% aa afaca-t si^ai at«ai 
a^atfa^i i 

>>**> atc»!a sit ’srt^taa at^ai ^raa 
"l^tfaaF a?t^-f •(tit^ai «faH ¥ca ca, 
aatatci at<ai ^asa i 

(iifsrsr b»<bi, fttntfaa 4aa '^l%?ta F^fata? 
a?ta?Hatca a^ai at!?caa a^raftc-r 
saa ^rsa vcaa i ^f^ar, 

« “sraii^a 5C5fa facar atari asfjsi 
aic*t ^9it^ Fcsr c«f\?ta t «racat^ ^ <^a 
a a^ Fssr’^ci^ aaFfsiai apca faa^ 'tt?t«l 
55 ?lr^ a'«ai ?^ai asri 'sr-itar 
a?taNca st'sjta^a ^faiai 5atfa® ^caa, 
^f^tca atfltcaa wt^aat^ta c^pta ajtat« 
?a ai 1 ^ca w«?pta, 'fe(f%c«fa sjfa^c^ ca 
Ftta '^tcf, s$t*iaw at?tc^ il^a l^fa^ 

atffC'® ’ttca “ta^a aa*ta 
'«rt?ta I ^f^ffta afartf^a -t%a «iwtca 

fac-ia «i=?raai ?a ai i atajcaa a? 

^ ^c^a f«qfaa at^ca *1^%^ ?^*! i a^cn. 

n¥t»r <"^1 fa: a* ca: ataa-^f^tca 
f^?ta vNa atPFcai 







'^r®i35t« 5^51 c»tcn« C¥t5f 
^1 

^tJl5|-^f^?IC»I<t nt^l 

’T®^ -(t?l?f^Wt« ’rtftC’JT *lf?C^9 

®\^5T»!’»«•(ts'fi « arcftn 

f^®t9 ’it^jtC^T 

®t^?t'e'9l «ilsl ’qf'eiTfl ^mt? I 
Wt^ «lt3'9 «f^t« *lt® ®c?f, 

'd«s??c®}fl Jic? w I 


sf® *1(5!^ 

=^J® I ft® ’T^*! f5i«ft « 

«lfif^f ®'®?5 sit?!? <3f?*l ’ttl?!, 

(ill «[t“l1 ^fti *it?? '«f<^ic^ 

'«it9'« 

•Itfflt’r I 


58?!?^ 'S STfif^-^R 


^^fkm sit?c^3 Herftoa *rc«f sitat* 
4t«tsi *rsfm—^ftns c^ft 

cvft 'Stf. 'stunn '«r^ c®t=? si^aj ^1 
c»i^afn^—^ftti c^?t:^t^ 
sirsit®nt'5?i ^sft^sr f6®i «tta 

*i?j—c»r 'a^=r ftwtcsj^ flpsf^tf 
®r?t >r«ft mi m feck®— 

«TtsitC?« *11®^ ft ?c^ ? 

ft 'STtCSfa^l « rtftnft 

’5®*tft'?l -iiFSl^tlft ? <jft^a ^t=?^t«fll 

jpn:® '«rPf®®9 c^rc® 

nsrt«f >t^<st? ¥iii ? ft®*ts?, cn c®1 
nai« c>!l ^«r®T-®tc® 

=?! ®c?r, ^ac® 

I ^tai 'Sftl 

m fawfrsra yql ftat^ nft'a 
sii ®t?[i:9| '«iTw ?!tf, m c^c® 

cfts? «rc? *ftft c?aht sitifj cfft 
♦ftf^w ^'sf ®ifRi® ?ta 5ii I 

’ftsitftf « ®t^l?srtf 


«itm na ®<«ft3?r*i 4®tra® 

fsc ^sfsic®^ ftai I c"t*i cf»n 

’^tcs® a, ^fta^a 5it«ffa*l 

®R[ic«a ®h si*«f apai® l 

^Rflta ^r?W »il?? c^Hsi 
®ca ^artft^tw? fa?a ®tw, c>i^ 
csfsn:® I 

^um sit?? cfft ^w^rcsiffi 
ftca ®tCT ®^si »it«fta‘f®: 
fc*ia J!C«r ®tca cai. c*f ®ftsTt^) 
c^c® s?!?! 'il'C^ sfi ca*^ i '®«fK ^tw^ 
®mt§l ®tc*fa C5®sita «fHftaf ®cal 
^Tfwftsf ^1^ Sica sftl» Hcsis ^^cs 
c®tsT 'rm ®tc^ =111 partfwaftaa 
jfi^n c^a ?nci, Fsrfawna ^c^sfsft® 
'ejftca «t-ifa® ?w-~’tNt?*t *it?a ^ftcj? 
atca, ftcasira area, cm caaca, iSIna^ 
¥*ra~citfeatc^i ^ar-a ftca cat® 
at®ca I «ita ®tc?a '^atntc^a ^5C®i 
caeaa at|fte??n-ftwteaa 



1 's nt«»?-nsr 


'St 9 i «rt« 

!¥ar^ f wc^l «rnt 9 fJT 
«ra^fail ’f^c'« ^rNtai ^it^wa 
atalta I 

BarfaBftaa, ^<tl fa^k^ta 

»rcaF ’Ttata*! at^caa fV 
*rk«» cn^l 'iia'I ^farta a^ii ifaafta i 
aa^w 5 (t^ f»ic^t:^^, 'antcIt^irH 
q 9 Fai^ 5 fc«a ^!&a a? 9 -tr»ita ataratc^i 

f?tca ttftr^fi ata, ^^aif «?la:jfa c<t^ 
Cl# ^ta®f 5 | 9?^ ica ata’ 

(ftanaitai^) i «ijtc|Nfsf nr? aa^f «itaai 
§traa fan 'Sfta ^tri aan- 

atnita ai f^asrraa 55 arn ara 
lar^ ntfa ni—'saa 'stta atnfa ^nraa 
niita '«rW-r n^atat^^ara ica ntri ai, 
cn ?ra 'er^ 'ai 1 waa 

n^atc«^ fVca 'Hitni ata^ 1 «a at«a 
fi ? ^1 st^f *jrnfta <ail8 
^n'aff—'«a far*sra cita '«(kni ca^-na^ 
<£if«a'fn'® «itrni 1 

can «rta ana' 8*itaftaatl«i ^cacan 
a^ta c*i#1^fe ao»* attn earn fara 
rifa^n wta «raf^a lati 1 cn^ «}nf^raa 
naa cn fn^ '?fVa\a fan a^ai fifara 
carati 1 5 tn faraa canta ^«rn 
'irna cara'e ^cn can^ «tta atfeanta 

aana c?ca ^ta a®*'’ itraaitl^ 

^rs I «^tcai 5fta! enn, S^traa ajtn «tta 
a>«»* at^n, fentata can 'sf m 'sta^ 1 
atraa ««fa ar«? <<1^1 ’jfafla waa 
nata i ^ta item =?tcnl ttraa ana- 
'sfn f 'Q'sfn a? a? n^a 1 «rta 

^tri ntit?» ita n^tr«r ir^i ( 
ttn faf nta «tt% «^tci? <ttna 


: wtai la, ¥tai cnatca ati^ 
'itnat^ta nt<aji ^a ca>?f 1 &fn fa:a«r, 
•aftiV, ^ntn^a 1 ^tanta 'ata 

?an ira nffnta at^ta fnra nta 
ira aaatnft ^fira itifa fanta— 
aff 'sftatcaa ^raf-n aa, ^tarn n?t9# 
atri atai enn 1 ^rtarnl ira ai, 
«tar^ ira 1 &tw c^i itria fifaa~«r<ip 
aititnafa nt^ran atfnai, ann, ^a, 
1^"nf«, nfa-“«ftnta^ itna nta ai nta 
fna ^tna itri at^i ntitca atia i 
C«1 enn ^al6 cnia«?n^—^tana faa# 
n®i6i—^tana -ntrai an*3!—lar^i ai 
wftrai (ill cnh«fn«»—^ta •n^a'S^, ^tana 
^trai—'Bitrai 1 fi fantn, fi artni 
aitfan! ^fn^a aaa^ at*nnta mat aticaa 
nrn? af? ai n«a la, a^tfacia aa^ 
an'Ciaa n*tai aticaa nen^ n«a aa \ ^tr« 
fi ? Bfnftnsisf fnrnria—‘«ifai^a fa’naia 
ititn afna? farla 'Bjjfta'si fiat >4^ 

n»fta nj-f fa^c« «iJ?ta atani ifaata 
fitatn—nt^^i 'nfai fa-aaia?’ ca atia 

'aaa nf^ata, ata atai sfnatnsar cnrnria 
^aanf^ta «ntn cn '3?>i 

^?ffta fan itnatna aFac« ntra— 
4ic^ fi cn tar’ll farara n*r?s^ aa— 
Rinata'S nra ai? asf^^a fan<?tnta 
ata ai ^tn 'ntf?, ai '•atri 'sn, ata 
ajtni^i catartata ^tatna <Jiata 
anria-at^caa a# it«fta aia gmta 

-ai nntra wtatraa sfaraa itfn- 
itata ^aa fi =f^«tra ^ac, «(taai 
afar, ^taai ^a;'®rtaai fa«fft, 

itan ^^ftaa a?a? '»itaai ^^[a#a lar^i 
mvs ntatai ai, fii ent ama cntni 





iim 

f^tu nil 

*iitinc«3 nfni iwfi i 

*it^i «i*ffn iw It?, 

«titn |i, i«n, ■^'t^nt^taftfir, c??twf? 
t'lTtfJf nt?^? cnt^?i cici 

f^c«rc?w ^ ir? 
ntf? I 

*f^ ‘Type of the wise who 
soar, but never roam/Truc to the 
kindred points of Heaven and Home’. 
'nt?tc?9 ‘ill ni *itl5c^, <41 ni 

^titci I 'ntJin ntf^n itaf'n i?t:?i 

^t?t? *l^tafnf^l nftfll f?ntC?'« f^jafC'T? 

cn^iitl ntl iftarsittn? >4if5 
cnnt?, 'f^cn? c?nt? it'Fi 

itci fig^ <sr?-ni5!Ji'«3cn? *(c?]r 

^sii w c?tn itnn i 

itca?? n?? ^t*isi f?«rtt:*i? 

n?? '«rt»isi inc"®? cnti’ () i 

5ajf?8n( ?fi nt?t?*r *{t5??ci cwjtf^f?«9t4 
n?ii ^^??i 1C? ntcf, 
f??t^itc? nft? '®c?l ‘4? nt«fiii I 

it?«i ^t?cn *it5?r?? jfcntinc® <41 

ntni itnc^—it!?? «t? nin 

nit<«i It? c’tti lie? I 

<4^ f=r?ci? nf?t-fc? iitf?ci9 111 
fitn? 1 C? ‘4itci fsii i?cn itijc?? 

fi lit?? fef? 1C® ntc?, ®t? 9^41 finii 
in?H58r i^fi ^5® it^tn if? f?ttc?? 
‘Hits ?5nt? f»ifn?i i?i cic® *ftc?: 

if? f?lt? i^f«tciT c???c®? ntiK 
*rt^?tficini ci?f® ificn?, 
f?'4?5f?®t? ?5?1 ClflC® 5tf^?tl— 

itH ?J5tN cificii* £f?1C*f 
i^c® f<w #< cn??®ni 


«fwm t 

•rii itiHnci if?ni ^rtitci? 
^V5 lie® ^ c®? ifs?i ®tit?t wc^ 
i<frn? lie® ntOfn i cif^® cific® m 
<5ri n»5tc® cif«i?i ^|c^? ?c?T cnVflcien 
ill I * * • ncicihifsi; iJti if??i 
®t?it? ?tc^f ^nfi® iln I * ♦ • 
ifiei ?tc?, n'?ci i-stc® 'if®!'? 

if«9i nil me®? 'Ill cafft I * »« - 

ft?, ie?tf)?, flift? i?i I nc? *41 111- 
in«, 'nr®<i? if??i it?® ^9fi® ifsir 
wic®? ^ci£i ®tit?i sfnn i » * * itsit'ft® 
?itgite'«? nil nitcin ?t^i ‘4ei- 
?fc? i?n? il?i ?fnn, ‘ci?i® i it?t? <£fti?t?^ 
itfi? if?9i It® I 'll C11 1C5®? ^Pi¬ 
nt? fiflll ?t^l I 1?^ '4| nciii ®t? I 
<4| nc®? ci? citit? ?’ ( nil') I ‘41 c? 
^ii®t? ®t?, winitc??®i?, 9^? itiNi 
<41 n?l ?t??-*iC?? ittlfll «tf®f^9l I itc?i 
11? ni^iitc? fen i?c? 9t!?i ®i? 
en ?nc?: it*it? itf? <4® le?® 
<41 it“5^ i»{®t? ifiitft I cni i?®t? 
^«,nin lt4t? 4? C? It? 4t?C® 5t? 91. 

c? itiNten ill, ifici? ?j<®i ?t? 
itci ifi? nt<i®t?l until itc?i 
<41 it^tc? It? nc? I >41 

^tn^rn^ftnt? iti?i citl <4115 <srei 
fiS «ft^ filficn? ic® ^iti® ic?fi; 
®c? Cl? <41 ntii-itcnt?, ??>*rftcf, §»- 
ffc5 ffin ntfiT—cicH ciri itc® itc® 
f?c?? r n? nti? c?f?? ^sif? 1C? ®t?c?, 
cnfl? Itll^a ?tcncn? ‘World State’ n? 
1141 mic? ?i-“nc®j intif?® 1C? I 
ntic?? itci §tci? ic?ei it?, ®ttc?i 
®ic?i «i« lisn cici ^ssii®? 1 C?— 
®t?l nci nci ?tic?? nc?tnci« itsti 
it^f! nf??^?—®c?l Its? le? ®tfrcn? 
^iMi. ilcntci? isintnl, 19 c®? 1 





^ 'Q 


^ t IrV nf'VTI 











mn c?[t^ «if*55( «ii^t?:*{?i 

I >|5?lt5^ c^^tc=?|s ^C®! >11ilt^til1 I 

«lt«lt?J ?I5 ■'^®J 1^®! C‘!'S|1 I 'B«t5(?[1 ^fil, 

(jt^T '5t?l1 ^i <®?piTi5l I ’^t^(?i1 '?s^^tirl ^1 ®i^Jt^t^1 ®f^I, f%l 

^ '5t?-^'^ai?f c5cg <ii^ c^Jlf^'lt^ 'sft’tr.st c^t^? 

^1 I '^H^\ ^zv\ t£1^9| ^sdCffll 5f1, U!l^ 

^\ I <iit '5;t5f1cff?i 

'St^—^^-‘«lf^'3psit^ '« ^t|f%c^% I 

'SitsitCW^ ^^1^ -SI? 

aitaj I «*i^l^ fsifw^ <attrl%«l mm 'S^st ffcsr, 

m »r^ra^i ^c®ri 'siwctf'^ i 

mz^ I «it? «|ifff^1 mv9 

«iti[tt^ ^^8 fn^ I c«!^i ?itc6f, 7r‘«rf!?r mm cm ^caF?i ’?^?f 'siw^ 

I »iiii ^t^t^i, ^Rfr<T cm cft^ 

®it^C5 I c^c^ 

5jRlt?r 5t^ 5C®!1 a,'0«»,po,«»oo 5|t^q <sijif VW'StCm ?C®d 'ij,‘^»,»*,oop 

5rtl»n ^T?[c»! ^Rft c^c^ wwn ^ft^tc^ii ^,'i9P,oo,.op 

«igrt» «ai5«f^?r ^Rlt c^c^ <At R?t^ 3^c®il i 

viin Rafter m c^z^ i8,;>»,«•,•*• 

<5JC5?r jii^\ 8.s»o,oo.ooo 

'^>2F«2IC1^^ C^'^r, <2ft?l fm^ I C*i(C^ C*f'*(1 ait? 

C?, ajc?j ^Rft? aiaic^r? «lf«i:?%— 

aftaj ^,'5»*,«o,p»* 3it?®n R?t^ ^j^«(tii'e Ri»rt«i^ ^ 

'Sr^-H^aiTR? «l^Sf sir'll I 

«iirt?^tc^ 3rt5i?t? 'sit^Hi aitsfc?? «2tf 1 
«rrc»>t’^R^«f%? f¥C^ eseg ^\^^ ?t5?9 RRi? c^c?cw. 

Rf ^ ^5( «}cif i^sfJTi m Rfc?c^ c»jtRRwtc5? i 

«rt»f tfft C5ti:^^ 5it?(? dr3r-5i9f3{«f®i? i 

tft? W Rt?st®1ta| capt^ttf^aptn «St?-^l^a[lsf®T? ®tf®RR *t^CW 




I)* 


^z^^^ >r®r» f%i ft»i i c^t^tf^- 

!prc»T?i 5ic^, «f«ff^‘i ewe’ll 

cwtr’t ^jt^f^'e 

'«^tf^*it?i <sr5-?i’^ca[?f ^c?i ^«fr 

1 ^f^fl, 'e ^3}i «4?f1 



c^esp <at^«f«T^ n? c^tl5^ cw^tcsii ^mii 1 


,315—i£i| 5tjtf^f?Te I jjc'sfl R?Pi:^ 

wsj^\ «rsit«t ?P5c^ c^H ^«r® 1 

^tl^T^, ^C®n C«fJtf^fq®tC5l? C^t^t« I ^t*f?l1 lil^tc:! 

^^j*r mzn iA»i<» 

'?sap<src5?[ ’?'*F’t<«r '« 

TO i apc^ ^C5r^ ^iTfn^ 5C?1C5 1 'sitf^f^ 5£5i:«^ 



’9»ais «>> 

c?i®r5, «f®«, «f^f® 513 I sF^ti^tc^j '^w- 

<sfc?f^ “n^ST, '®3F’JciiT iS}^f% 

nt'S^I C‘JfC5 I ^csT'fi ^,'4><»,»*.**» 

'?Slp<3tC^^ Bftql 

^l% I ?l1^C5f?l ^t!i’*lT?[ 

'®iT^t5iri ^?5rr f '^ip3}i:ir?r sjtf^ ?itt5'Qn f%5ii, ^t*t 

'€ 5t^ C^^^y C^t^T <*tt%11 55ir^^ C^l^tcs? mA f%-5l1— 

5ltS[l??I ®t3( >6 (Sl^r^R^I ^tBf CA A^IA C^zn%, 

^3JJ5tC^ 'Q '®t^ ^«rjtff Aim^A ^m\A WM CAt 

—■51^5 KAm >il5|5f?if 5lT5^ ^aF'SrCl? C^tgC^ I ^tf^9t?f 

c'®ci{?ii-4 « c'sw^t-^ 5Ti5t5Ft«r*rt!! ’I® w (is»'?9») 

^zAm I 

?[Tf^?it5 c^z^ OT <^?ii 5t3 si?l»^(5r *it% %g <81^ 

c*fc5 '?s3r'^ci ^i:?i ^c?i ^zazt^ »13C% 

A\^\ I 5lt?C^iT ?tC^ l^fA C5Pt5i 5^1 

5i?:3^ c^t»[ 'St':?? '^a^a'A ^aa ‘AA^ cmf^C’Rlf iitf^!it3 

55fyit5?t5F I 

«ftc*t'e '=l5j>s!r ntfif^t ^U'e 5t?l^t?l ^?ft5ft«f5|T5? 

mapit ^c'ffC-sr I ^tw?f 3?cw 

^tlfr^i c^^f, '^z^A i c5h»i 

C5Itr«?:?l^ ?!tr»t9Tt 51^, 5ltf%sf ^ZA^AlA «C3P^ 

’iTi^CirCf, >!5p51?pt^ ^ I '^^SmA 

f^3F^ fw?:5 fr.^ ^ZA Rc^P H^ CSf»!. 

^t?l C^tst ’tT^’gl A\A I ^AA T^^A f^C!l'« ?S3?5Jt^ «r:5!^ 

5it^'«f^?f ¥r*(jw Atu\ I c^5??iH 

*« CAZA^ '8t?l AA ««» 5ftf5nil5 I cfl iHA: ^jt^Tt? I 

W 5 ii :53 ^ 1 ^^ a^z:4 w\a-\ 

f«»r ^1 I AAAA C^C5t<l1"4 « C'5CSJ?»1-i> 0Af^A f^f^«r ^«IJ »it^t^«tw 

CAIZA AWZA} tAAK At^^AA «TC=I3 

I »!tW!I3 ^A\ CAt I fl^ 




%5 'Br^J'SUt^tCSf'e «{t? 

^i«5i1?j 5t»t's ^t*fsrt^1 *ttl^cTO I 

’^l^t c«rc¥ ^^ft^^1 ’Its ^asiit?t^ 

CUC-^C^ C^, ^rM m!:^n ^1 C®f ^ajs^ci C^)^U 5!i i ^ 



fFH 

'»#4rc^f ’T^iT Tm (nfa?fii’» fwn) 

Ml? «Jt^?ii:*i <srf%tpf»T« >« ^aparij ^*! 

cw^—-I vij^ «Jt^?rc*r?f «aF^i:i?j 

dSfiif^af-fgaf ,,sr?*i ^n\ f^—I ««tl'e ift»n 

CTO, mapt 'srt^^sT'sc®!^ ^t<i>iTari f%f%«r 

8 *» C^^C-a^S I t?t «1 '<tt« IS*! I 






C^5f^1-4 '6 C«C5i?it-^ «lf^W vil^^ fl^si ^3|<ttRi»f5[ 

c«ti*i ^?t ^cn^f, «ilr» ^sr c<ic^ c«fi(^ ^I'^i iBi 

^‘^Ilf?’!J \ *lt*» f%9T 

f%c»n<srTtsj I sr?t^t»r^ts? 

’ll# ^«,’t?l^tl »ICW ^tSFl 

tftf^c^^ t «Ftsil c’fcs, 'ocaps «lt5 

'StTtn, -f^fsH 5lt^t|tc«f5|, C*lt^1^ »fl5l“N«r «lf%C«R 
m% ^i4)^\ ^tiT^i ^e ai?® ^r^’i 1 f»af 

’llt^5 '^tn’Ttarl'e <s|tn^'if‘stc«i I 

®t^«i^r^c®?r '«3Faft^ «iTsitc«fi ^4t?i «ft^=i*(tiil itni 

7\*9^ i v<j^ si^t’P'W StsitR® ®C51'5 C^, ^151 

'ajt’mi ^1 «cap ^1® 511 I c^tflf Cl^tsi f^t^ aw^'e 

iw ’pci=T Cl, «aF<3tC5 ^ic'si 11 litwtfll ♦(tci 1 

<11^1 itai 1 

citf^ci^ iTftiti 'sjfwitwi »!t^»ii ’sjf^ 1 

^ZHZ^ «lt« WSparc®! ^«fjlf? '<3 •t^tC^lTesil IJCl Clt%Cl^ 

fl«t^lt flutes C^1C®C11 Cl, 11 el'll lt«?l C^tl 

^apar® i^ic^ ntici 11, it?(cii «?tiiilii ciltci 1 ^1 
itfcii «if«iti '«i^t«FH fiifcii ciif’1 ^*r«2r ^ci 

«iii”n Cl ’ll! apcinif^ ik®, ,^tc« ici m\ cin ’ttci—iiitcii 

c®ciit“^ « cwcin-^ itfei' ^lit^iiitci 11 ClClt, 

itflil 11 «rtcifii'1 55ic^1 4i^f^ t»apdt£3[ it^i« ’it^tci I paff’jcii 
'•(I'^t'e citi ?5 i!(ir-wtcii 11, fi*^ itf%i eca? 

f^wi it^i *ttlka i^wi ^fiilc'® fipfac? tiicic?! 1 ititcii 

aii^ «iwri'^ fi*sra’®i 

1^111 iiftnM ^j%itcii •eill ni c*(i ^11 liar 1 


ciciarili fitin 



&tc«r TtJf -SRI ? 

cwcH cOT^'si srfJi i 'stc^, 

ftw c»T^i ^«rt?r srwtir i 'tt^i 

cn f^'si cncw^j, cn ^?Rt 

^1 ^3c<5i c»(^ 'srrffH ^ c^z^f. 

^f5t% ^nm ttsrc^ 1 cn ^z^ m, ^^1i ^tf9 « 

^ W "^C?? ^zm\ I flutes??! '5[ltMf%?I ^ZW ^Z^ 

3rnc^ f«rwt>rt asssf^t; ^iffcari i cspi’ttf^^tcsr^ ^5^^ 

c«irc?p «it«i^ ^z^ c«ritfWaT'^<r f^f%s <ill«n-f^fl^i ^e ^-^5 Tc?j?[ 
^ «f^?r ^^rj «jt*(ti:?? ®ftr5^?i m\ i 

'6 f rw?i cstn ’t?! I 

ff^s{ 3rr«(rt^t«f (?fca[?f ^t%?i ^z^ cTO$tc*f?[ 

c^cai c»r<ft5i c«fc^ c»f »i^j i #tm 

c^ c^U c*f^ ^itn 5(1, 3(^^HFtlt?i1 tt?:??i c^t 

ewe^ 5(tl^C^ fipO( I 

§tcw 9(1^ C5^ nf%q1-^.*t^ 5«lf59r, ■Jt'® ^ic«t 

*t*rT4^ >Q i 

?K»r '«rt«rtc<f^ SICSC (JI’S ertt^t C^, c^ 

#tc«f ^9(1, cJi-^iTc;* c^l ? ml «ir^9 

fqf^ qq(;«tq 'e f^f^ 

^ w?j5pt^i I ^t*nc5il f^r«i «it3rtcw?i «fc*!r?r »isf5?r 

5t*r ^cai «ii^5iim ^^<sri^ i 

*1?:^ 'Ipi uwci? I ttw '« 

4}t^ 5fg[*t 5(t^»i I ^f^r^ ^^i»rr m i 

sit^otf#*! cm:m *tf%s wot *if^ <ei1fj ^ 

w 5(t3f I ^fir^stq ^ 



3 nm litf srrt w t 

«ft9 1^5 'sN '8i<H c^ cw^ 

?l«l, ftC»f '^n 'e«f5T !►• OT?l I 

5rcf« c^u «ttc5n c^t I 'mm 

^r???[ «rrcwitu I ^?r® Stcf? m »tji 9 mc^, 

%«F?l ^C?l m^ I «»tsf?l1 

^Rft $tcsr?i fwvt CTO'S I 

§tc»r?f ’ftcn c^ TO^i sTtc^r 

<if^f5s, c>i«f%c^ §rc?fl sitw?i ^t5t?(i §tc«f 

'5itc«? ^1^. ^1 miw «r»T I &tDf?f «(t9ft?i 3jc<?ii, 

153Pt^t^ *rr^1'5, ^>!^<}T 'e 

5!?fS^ C^tU^ I 

§fDf mm ^fi'f m 'srt'il—<?ist5! 'S5f%'^ w 

<(t?l*f1l ftctf CW?; StW3ll «ft5 >«° CJJ^C-SltS?! 

'«c^ '6 ^Jtcs sr<^5iTa{l fTOC^?i« «tt9 i-0 C»<C5? i«* fs^ft -4tte cs^cst nt« i 
§tw?r c^q cw^cs mt s^i, ^n mw 5tc??! 'far fmt 

^t<^i m^ I mU] c-ncf c?* §tc*f?r ^ci ^i 

>In^j 1 c^*ft m ^sj I ^tc*r^i nts 

m^\ f^sf c^)mh ?fts fwR?r mu i 

miw ’if^5?t«i 'sitc«il, stn, ^Vsu_ ^ ^c«i^ i 

i^t*r ^*^c# c^ m s«ti c^zm ^tcw 

«it?:^ c«i, Stc^f ’tc’^ m«rr^«istc^ ^z^ m i #tc*r?t 

mfnvs i §tcw ^ti5'0«n ^tc«f^ cmtz^ ^stcar? 

C5il I ^ii50C9T^ ^z^ 

f^fsn rnzm ^ff, c^®f^ ^t%zm ^zm mhmm 

§tc«f?r wf^cs C51W m^ I <nzmn c^zm 

f^cw m^^zrn §fc? mz'^ ?[c?! i mwm 

c^zm -qt^s c»it^1^f«f #tcw?t ^ 'srT’qts m^z^\ m 

mzw ^ti?w?r i?l^ii5^T*f I §ic*f 'sif^c^cs^?! 'm^u 

^ mmu mz9 f^sif%1 mm fs'flil I 'ttcws <it?j*(l. 
c^Ftc’asn mum tn^wt^?! m m^zm mmm >siizmm^^ 

^%«R ^itc^i I «tt^tss; ^R?r c^zm «if%c«r5? 3 !iitoci?k 

Slj^t ^It CTCS ntci I f^«*tifr?l1 WU cm ttcw^ 



f#t «ffirttR « ft^e^twrsr *fte«i mvs c*r«f^ 

*rtEf i 

ftw sitiasr f5»rrw *rt«!il srt—“^tcw^ 

Htfc^ ^ I c»i c^ai c^«T?j 

1 «tr®'e «jtci I 

c^?l '^t?(a(sr'a»T cnz^ ^ ^ i §t5'f 

c^t^ c^t f c^%t?j-'3iij?r cnmm 

ntiw m I 

^c»ff? c=^, frw R:i « ^wsjtait^ «tc'®«r t5^ c?s^- 

RtL*T !?1 » ttcw ^t«l|5l 

cs»^, f?W?l C’?9lt?r'0 ^rt^’tl '«19I 

I 'ilt aitC®Tl C«f:^ ’ll ^1 ti|Rc?r ’ll f^fiic^l C^ti{ 

15t«tw«1 5f1f^t5 .^twait ^^15 ^tn I C^U C^tsj 

Sttwii «jt?i ^ff-'^f5»r 'ieit'a 
m«?d CTt^ *rtc?f I 

ttcif “(tltfl^ ^'H ?^1 ’ffSI I 

’PC*! m ?c=^ kite’s «itc^ #ttw c-nc^r 

^if>j «ir»tc^ 41c^ ^c?i I ’Ptc«f^ 2it® c«t»rtws «N'*lc«f?t ^tc«^ §t*r ^c’l 
» 

^tC5| C«ti&-’I'S '»l»l^^l ^T^«1 ’’tt’Pta 21’IC‘l^ 

«jw^ '«itci? I c«i *11!^ 9it*ptt« *rtc^. ttw 

c^i 'Oo ?nwc'® I &tcffl ®- f% s® 5piiJ«! 

n\^ «t?r ’Pt« »f«* i?c^ 5d i 

c*f» sitliW §tOT ’It*! ^?IC« ’ItSC’I 511 I §tw 

*tfilC1"r hsfll f^«itifl!l1 Q^ ^C^5?11 5tf^« ^CPfSf, C*l5t »l’l'»l 5C»1 

’it'St’i?! *m ^icw ^i»i ’f^ii nm m i 

m w «(M Stc*r t5 c^t^wt? ^c^i ^t*ift®i i iit«i 

*ltt»T Sllw «tf^9t!l C^IC’F 

^it't *1^ si^t^msi^ *i^’Pti;»r nt^it^n i^itf i iitc«ir«^l « ^tRut^i 
f^f%t #tcsr?i ^*11:11 

^irst^ I iUl ci!i caiRsi iiii:*tttait-t^ ucs? f^i^isrsi 



tt5w« f^d« «tTf *»• ^ cfc^ §t*rc¥ i?»r m ^^ici 

«itl^c^ %i <ii5»js^ I ^jtc*ttwi*ir-4i «jf^«iTwir *hj ^ 

«iTtc<ltc»ii-i>'«^im^itc^Ti-i-c^ Ihcs etimsil iwi 
«iJtc^tc»ii-*-c5f 5it«Jit^^cn3 6t»rrt!ii 

mfkn\ ^m\ fn*w 

5IWII 's{jtm«ii-i* ‘Jo ^15 cw §t«rc^ 

'« C<«fc^ 559qttSf PC'? 

'jicwc-f^ *f*f 3jt^c^?f 1 

'^tc?itCl^t < 455 !=^ ^51 ^T 5 t<Pt»mt 5 itc^ « ^m\ 

Bsgrfs^c^ ^t3si ^c^fST K^i*i 

5i5t^H5r«t m^d i 

i^t*f >i^Z% f^l BftiJi 'ilC^ %il «}’S1^ 3|W 

CSltST fjj, ^C5!^ ^gr-f^«ati?t »1CS» ^W5» C% tfW 
^iz^, c^<«(Tw nm j 

^ «jc?r ^1 rsjc9 Pif^R 5g[c^ « 

'®t? '®«IT »rif3f 

?5C5C^if J f^5?« ^miis> ^tc?l, f^C«r*f i{^ §tc*f ^tait« *!<('« 


i I $t^«! c^t^i «iTSit*t m\i^ T 

3fmt^ '«iTcirtnw »rti0 

5tW 

^s i I df9\z^W^ f^z^ C5H c^fltc«i'? 

’ftw ^ ^ •fJ^t'Q «r^t^ c*f'<fc'® I ^iif^^'e 

^t^ri^rsf ^zn^ ^ i Vm Sfcf< <iit wrctr«fir(l« mtm* 

^ »ii^ ^tw J ¥tc*i 'W^w 

turn 



*iH ntz^ r«^ ^tcirif^i i 

3iTt^»F^ 'Q 3?t*r^ 5f»r ♦rtt«FI 

f*r%tt« c%f5st I ^^tlt §rw cwt^ ch^ 

cn^ttsf w^T, ^Tf’tt»»l» c^t5? c^T«rtc5T 

^tttmf^tfl^r 'Slf^'?? «tT^ I f%^ C«fJtf^f^t^ 

6f»f ^^'Sr 9t« cwc-^^^ t f^wt^?i1 

^^itf?^ >Tt5tc^ ^Tt’^1 mv^ ci?^ 
^VfR «r^i:»rw ‘Hcjtst ct, $tc«r stt^f^^ 

^ I f^«t^5ii^c»T Srm c**!#! 

^51 a(<t^^^«| :eic^ C^'^tl 

art?* ^»r *ftc^ ismi^ «iTciraf^f?ir m i f%is c^t=t cw\^ r^®*t^?i 

<K. 

’t3?^C?r?f ^ZatT mapl 9^t«. ca^fici ^Pl^n 

I ttr*r -aitc^ ^ CS^^, <4^ >[3»taitC=I’5 

fWh« CTW f^wt^«l f^rc^ ^?ir® ^«¥- 

'«f9T »rt»T, ^arnt t’®TtR ^im c^tc’t?! m\^ c*tc»T!R i 
^'f%t^?r ^C5T fV asitctrsfnf^ wtfr—<ij^ fwmifw 

CW^l fw®II fap^ 'eitctfs^f??! «ltrmt9 i?C«T Btsntt'Kil 

**v 

wttfMi ^aii'« «'?j9tf»rc« Ff^i I, cwaji tftci!#, 

'srr»itwi I <(t^-t1 cai, ^ dz^ c^ m 

^z^, tiw c^'\^ =^i^5i^ei5T ^ «i(t^lii 

^'9Cf ^ncf I ^tw’P? ^z% §tt»r?r 

5«[W*r CafC^ lC^-«lt»l1 ^ZW 

c^cap cai«%® 'srtctt?{f?(% ®it»Tt^<r arc^r '^z^ ^ i ®c^ ^®sitC5? 

'e aisr^fq^ «rtm c^% c% tt? c^n •, aptj«f^ zmu^ 

«<lcit9f^fii?i ^Tm ortapi "t? «'«iHC'^c»Tl i—'4^ «tf^tjil9l iictrar 

capt»i c^U ^fsr cPtaicf^ cnn^^ ^wtii 

Am nz^ pf, ®c^ ^ c^t^ ®it«t i 

Sicwi »?^ nM% asitct \ ^za ?iT^ ttcff^i 

*1WM1 »!?'«?[ ^fat?tc« f^W i 

sit# w»i^ Stew «rtnr«RI%w ^nrewt «(twie*fii w^fwes??! ^®e#i 

m^A;\^ m wew[ ^srwi ^fi • 

wr 0 



^ftiij nft^faT T'lPtfl <1« 

K'iCi %■‘^^ 5anti*iw *rtir i 

^'^•! *ii^^5r ^sif^sr Mm \i^ »rt« 55?^fc^ f^arfc«ni nn 

^tc*ffl •f'rfsf 3T*J^’T^t»l b-^4> fsfifi? 

f»rfl 31J(^ C’TCW^«f*l-J19 ftfiffl 



«lt# 

wi yM % c^*r c^wf% cnzv i 

f^5?wsj *rtr?«i «TFlt*rtcfn-i>v i{^^t-t- nc? i ttc?« 

’^tsfntc^ Bar i ^tfs « nN9 »T^<st^ <i»¥l8 Pfn- 

«rTttntc*r('>^ Bt»iv « 4^15 wts «rf^?n¥ Band 

f fiiBf (ii?^ Bawtcsia aitn^ i 

ftw*f '« Br«i»B %«!*! I Barrel ttc«rf 5*ircvai « ajtm f 










^ Tfc^cws *ftl, C’T «rCf wr^ C<Z^ ^t59t« V nc« 

Tfir *»t|5c® n’t! ^«!t^ «t«^« «tf% >» 



^>IST srrtmf 4^15 cispif^t^ *(fW-r5tfl1tv f^ci i»i ^itrltwi 

JiitiMt c?sr, f^s stills fii:*t« w «r»it^ 

fsrstnc? «f^®=a*i fc« i 


or<it I 







(Srfaff fina 


'5t=9*«^Cl f<®fC=lfl Pl’fl 

Pir®i Mt<ttif «r59i^i fi»ii 

«r^*t 'at’f f^si? 

’HftW, «f^f^ 
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cn^ ^«5c«r^ ♦«« f^«t=r 

Pt^l fit'll «t59tH ▼RiTts «f3r 

«ltC‘«rt«1=T C?C"r9 

^1 nun ' 

^UU f^wt=i vf t 

f%f srenj 

«iti:"irt»iJi c^i csiU^U ^«tcf 
erf^lS Ptf^« n\^\ f^cii ▼c»i 

^nm 

cnn\ ntiim ( '»t5r ^u 

^*1 9i^5itsrtw in:#« ^ i 






C’fC*! Itaf 'B Pr¥¥ ^ST9Jt»r- 

^1*1 ¥ti 

S[t«ni»l fH¥l 

f¥ «rMtf^¥ «JJtf^- 

»i"»Ur fn s(tl? *t«F ^f»ic^Cf=r, 

f^t^T cif«11 y\m, 

BfW «it*isi 

c«rt«fn f^fsf s I 

<«¥*[ *tC¥a «ttwt5i{l ¥51 

ntfe¥i «r¥® *tc^ 5K»ii ^t5ft5 f5f«i 
hwrpf¥ Hl¥5 »f5*T *lf5«t5t5 ^1^15 
5f^5tn I ¥tfl‘1, 'fl^¥t«1 
rm »I^ C?"(5Jt^ C¥t5 CW<f1 

C^ I ¥l»l Rwt^ B 
¥Rt¥^«l C¥t5 ^ffl«t5l 51 
C¥t5* *ftij^'®¥ 5f5« I «:5 

«mtfR C¥t5 ffgl 511 «<lt 

«rnif 5^iw5tm ¥n¥l5 ¥<>11 
5t<a ¥^c'®ff— 

«rf^, 5t^¥l 

«t5t5 an^ ^ fH¥1 HfC® 5t«, f¥l 
5t^»11 «t5t5 5T55 fl¥l -STf ¥^ f 5t^ 

5tf5, f¥l Pf¥l 51 F%9{ ft¥t ^ 
Vi ^ fe'ftlW? f-1¥l m 5tntC55 «tt¥ 
55 C5, C5\f55 C5tt¥ 55 ¥f55l ^t5 C¥9tf5 
¥fiK5, f¥^5l C5 ¥[tnt¥t¥ 55 C5, 5tci- 
5tt^ f5C«f5 5L55¥ f5C¥^ ¥^f¥® ¥^51 
^C5I f*l¥tC¥ 5f^ f^¥l 'S1C55 
5f551 5tf¥t¥ ¥5 ^t5 5t^t5 CSffTt? 
^C5 ¥¥51 5t^ ^5 51:5 5trf5 5151 


♦55ft5 ‘C¥t5’ mi t5 C5^ 5^5ltr¥ 

<5¥:^ f|5 51* «t¥l 5t¥ I 


^55 55 Btf^l 5if1?:¥ 5t5t5 ft'* 
ff5l 5f?C* f^t5” ( ^¥t5 5t¥5, ) | 

^55n itC5tiRl?5tW1 ^5t5 ¥tf¥¥ 5W¥ 
^5«#tf5¥ 5C55 ^51'S‘ 555 5fil¥t5l ¥ 
^5Wtf5¥ vsn? 5551 ¥f5r'® 5t?t5T ¥^C5 I 
«rC5t¥C55 ¥tf»rc? 55 f¥| ¥5 5f55t^ 
<il¥5t« 5J5 5t51 %f5« C5, ¥« ¥i:5¥ f5C55 
5151 C55 f¥| ^t¥l 55F ¥f%C5^ ^5f¥! 
555 5f9®f5l « 5?55til f5¥lt5 aff fin 
51 I 55 f¥l^ 5555tW I ¥t5tfel 
5t¥C55 5C55 ¥t5 «l¥tr55 5t5J5 I ‘‘irf 
^t¥1 f55l C¥51 5t5 51 I ¥5 5¥t£55 
m 555 5tC5 I '!?®5f'; 5f5'5t5l 5B5t5 
'5tt5 ^g5 fB¥t5 «rat55 I 551 5t¥5J, 
5f5¥t5l 5551 5^51 f5f«5 5f¥im 5£«fJ 
5^f5t5t5 C55t f55ti:f I '5¥ 55= 5Pl- 
C'35C15, f5f¥5 h®3f^¥ 5£¥5 t^£5«?^ 

5t5^ 5t51 I «lf«5¥ 5f5C¥Cf5, 

5t^5t5 55t5f5 5^5 5f5¥t5l ^«t55 ¥51 
§f5.^l 5'^5t5 C55£¥5 '5[f5»^ 

^¥5t5t <5^ ¥51 551 5t5 C5, «t¥^ 5C¥ 
¥fC¥^ 5f5¥t5t5 5J5¥t5 51 ¥5t^ ¥t5 I 
C555, C5 5¥5 hOTtf5¥ 5W |^C5«ft 5t5 
5^515 C55 5lt5¥ti:5 «lFf5¥ ¥^51 f<t5tCl, 
^t¥ti:55 C¥t5 5r5®t5f5 «n:5T«R 5^1 
^^f^¥ C5 5¥5 5¥ 5t»t^t5 ¥5f5 5l 

C55t5 ¥t5 5t5 5t^, 555 5f5¥t5l 

¥51 fef5¥ I ¥C5 ^ 5¥5 •HCfS •lfit«t5l 
¥f55t5 555 ?5 tM:55?f 5C5r5 ^itfwtt^ 
Wtf 51 ¥^51 5»¥5 

¥t?l *jf^5l5 ^55i CfW ^ 5¥5 

5¥C¥ f¥ 5C5, ¥T¥1 «rtf^ ¥ 5¥¥fi!5 miV 
¥t^5f C5t555T ¥f551 ftPli 5lf¥f%y¥Df« 
5t¥rt5j nfNtfi fH ¥51 I fiTwtfpr 
f^(5 fPfK m ¥ff5 '9PlC¥ ¥t5 ¥l??5 





c^ cw^^ T^t^H "f^cf >6 <sr^ ¥f5lr« i 
<rst ^ 

-r^ <irtf%®, 

*§rm JPt^’'«‘®JtHc>r«i jpti’ -r^ ^^jga 
§ym^-ntf^ « ®n»ic3Tn-5itfi[ I 
ff 1 «ftnt^c® ^zf[ c^tcft I 

SJtnsT ^1 ©TtiJC^f^l-iftfl Itffll 
<at?‘l ^51 mz^^ I «IW f^C¥ aftct^c® 
«fjtr»T®i:^ 

I 'Ht C’^C® 

^Cn^M 5Tt*l <3f?*l I 

cflf®e-'^jtr^i:®?[ 

C®8ff3F5 C^ W Cftfe I 

n^ BSH « -r^ =^1& ^r«c® ntfflc«il 

I ®fn "tC®5 

?tr*rc«l '« 

CWC^fl TH c^\^ 

?f<fntir ^1 T>^ . c^ 

cft^ c»i<rt^?i nw c^-t 

I 

fif&'Pi® *tf«®f^l 

^j^?tcfi ^ ®r<ic® »(H?r 

3T1 Cf^» 

^fnr« «<rtf¥c^^i ^t^»n 

Kt«rjpr c^ c^tsf fH^tfa 

f5r=¥^ ^ff ^rtMr ^ «r-?t^*rtij 

sni w ^itfi 

w ttwi f^fCTs *rt'¥«t’itif '« 

^rNm fftt® c^ ^ ^1, 

Wt Wf *fW «(t<ITW 


Prw*f«8 

4f*rM^^f*f cfti ^tf, ^r*r« ^t«iTCJr 

fif^® sit^»itf ftwfsr •f?tl^?r 

»rH1? ’Tt^i 

«Wf ^it’fjcJT nil® iit««fSi^ 

ftai-^tp*t 

I ®c^ ilfehr® «rjf®i?n «rtt^ i 

fV| n^nj^p f^r®i n^ 

ntcvi ’Ptwi, ®t?ifli 

c^ =5^ ntl fw, «rt:n^ W ®W?f cw 
'Biw-^i n^ nmtf fcfln 

« ^f«c® iftn nttn^ i 
^t3!-<tia*r« '«if®®N’Fn*i n?*ir ®wn cn, 

^^C3«n?r ntnTEn 

r^at^r fnn'i ^ nfn ffw- 

#i^r« m ffg^ f&®i 

«FC9, *it® n^®fn i 

fn’pf « i?m-'5t®*tc’ni vtlt^- 

f^’i'wrsi ^t^tjn f^nfnfn® 

^afis f^cn^ ^ntCTi^ nWcni Iftc® 
v^\%z<9 ntfflt^n ^fnm ni5< ?ii i 

(>) flt®tfltf® fnnfis nfi[^^4 

sii «FtJi, (^) ^zm^ c»t%« fHn‘«F nf^ 

nf'«f«r® t^ci« 

¥llif nH®r«fn<f n«nnKnt? 
nf^^t^cu nW^T 
«i«jtn ^c?r*i» ^t^ni 
^ni nni '« n^twi i iS5®5t^ 

nf^ n^t^c® ®ti^ nt% nt^ntit 

^wtnntc®, ®nn'?t^’itn w 
’ftiSii nt^cn <iCJt fi i 
sm «i^tt-t« ntftcnr^ nf» f«jf®f finw 
'9 f^nNtncsir ntnti nwjt- 

nw ?n-®cn«f « 
nftjpr cn c¥m «ttt»rtf*n “aiiti 





[ nwi 


^f»r 

^t:*!t5^l ^t^tc«e #t^tc«rfl 

5?fil5l I 'fli 
«r®Jtc»r?r w «ii^* ^t?t« c<rcH5 

«jc*i¥ I vt^t, «f^tc"t9 

•ftcia ¥c*i «rnf« »i"*icf 

♦ff^t* «rt8ii nt^c^s? I 

®frws! c% «rc«T^ c»rc-rfl f^sitc^ir 
v^<ir5tfir iFCfl, s(t5|«i 

f6«t<ftatCf f^-sftJT «^trsif%5i 

fir-ife c?c-r ^t»T 

^tflsr ^1 

tH ¥wsr, §*rc?r i 

v'ftf m *ftcs c^r, 

c9itc^ >»wj 

«f6t«?f m « cftn^ 

r*i^«tw *it^®t^t!i hastfif’ir «r^ii f5tr«r^t5 
•T'sm v«i fefF®/ >rs=^fl f^jrnr 

«tc^ ntis^i fi^iiit«f5f 

^^c*i nc’Ttif®! «rwt'«i?e cf<rt^c« i 

cnw c^r, Cl! »f^»j cTft-f i^w«rr 

sit«ijcs 

cf««i nf, cn^ »!^»i c?i 

r«f^(tiii, 3f^si ciff-ti 

C¥m ^1 *it^? 'aw«t4^ 

w pf f%i? ^t«rr«? ^t 

I ¥«ft sfi 

it«il ntn, «r»!>i 


ll[1UlC<Ftif %-t*J '■l'»»C»HI arf 

^1 »r^J« ^f*f »r« c¥t®f cf^f ^ 

«W« m sfc^i 

«rtf^-s 

I fff c«i. 3itfl ^wtsr 

mH c«Ft!i '»i^tn ^ 1 hwtf^’F 

^1 »rtf?f^^ c^f I’Fsi c«t®F n^T 

^ ’fn fiif«rr^ jfl 

5^1 ij;®!^ *1^157 ^1 ^«sr »rt^w ^Sf 

c»rt9itc«Rlr 

^Itcn '«[5!^»l=f 

^f»lTlt^ 'It5tw «t^1 
y\^j iffH <ii^>it«a it^c® 

ntw I ^*11 nwc^Tfl 

'at’ri I »T'®i 

^’Tsr f^'«?r 

4^t-r ¥tfl 

.5?t I ’r*i'4lc^ 

cnc»l Ptt I 

c®ftr«? c\ 

*it<rjt*( ft<s5t5^-^^i fft»! 

c?c-f t5 =11 

i4i?i^ 0!^ '®t^?r «r5tfl ^ c’ftsf- 

w HtlFI c^. 

'HflS n*iT 

fltc<r I ^t9 

ntr^f«T^ «f^wt^cw 1 fen? I ?r«5t^ 
^{wr5 ^rij 

^lr»i c^n *rf^r»iit« 

«f9tf f^1%r8 ^tnt«f 

ffiiT ^} I ’fff m ftH«nr 





9^ari?N ^1 «r?tsr »rtRf«Tfc*r3 

C*I^? «J1 45t5 sTt I tjg; 

=?t^*il c^iT, ^srtw ’icw 

^ti(tc?a ^t5ii 

f^f«?r «t?itj[ 'ar^f^® ^Iwtcw I 

^5^ C’tC*! '®t«;tc^ *i^c«t«tc^ 

4wtsf^ c^T^ «rcb-li 
ntsr ^fiic« ’»rc*t’fl 

«{f«Jl« lilt C\ •2rc«I*P 
Nsstfif? fk% f<Fg 

^t^»ii «rfH ^fac^JT <ii^^ 

'2i5tc?ia m c’q c^ffi^ 

^9| ?<<1 (Abstract) 

<1 c-fc^, «r<FH i t?i 
f<fC5f^ iTftfn's 

I iiitf’} 6f«i«rt9 ns sum 

'®tsi liifiS cn nij ft’Jts 

=:^cstn nttcs sf^si fsntn ^si sfs liis^ 
SI? ^tfssifcss fsss*! snm 

«tsts n^tn «Ffscn« fscm n?c®r 
«f5ls »it» ^fscs I cs fn^i^ «t^ts «if«- 
«tssfn*i «icstv sfnst 

visits «{tc^ cfsr si, cn '%% ?itst’« 

ststnivs ntfifsi sts t ns^ ns«.Fcsrs 

"«r®fnts ^cfs” sFf^^s c^w (flt 
m sstnt m\ =s?3st^ 

fNftnt nft st^ni «tsts ns fts «(s®s 
sfiin st^nt «tstc^ g[cs nsttsi stsi ^s, 
i5i:s snm «tsi cstn ffmt ^»st<s «tsi 
cntiis nff^ 'flsf w sfnc^ *itfsts ni 
a»ss csnts sitn it^cst fswtws 
<ntn gftwi nitstt nt« ntf«« ?*tcs, 
ftsttstf i^tcs \ 


^cn stints n« sftsl fV| ftn si ins*, 
^ats^css fsnst?tcss ^tcn snm «tsH 
n® fnfnsts 4C6li <nt? c¥^t ’fcss stt i 
f<F« 'ajtn c?M« sMcss SCSI sfs^ sf^nts 
n®, snntsci^tt «J8i •jfssls cs cfts^tsts 
ntftc^rs ^nsts :^ts «?^i:n ss i ^«st^ 
sUni ^tsUf ^s^^fssts stfsf ifl^ttsl 
si %i isrc^jsf stigf^ fs®t^s <iiss 
^tc^t ^t?ts ®astss cbfei ^si I cn cbil 
s« SI c'fs, 'sfs^c'a ^t^l fsstt 

s^ic^s 'st^ts stss sifscs I 

§nn^?tcs s^nt^fn sni 

(b) Stf'SiStS StSJCJi fs«ts-ft^s SJS^tt^ 
ntn« Bftsttsi apes apts ist^ts ^Tsns fsi i 
fs) st^si «tsis ^swtfs^ nsrn^c^s 
nfs^tsl ^fssts nsf t^rs^ nrns ^tf«- 
stfssf 'snisrs SI *pfssi 
'ststs nts^tsT ist^s s^si '6 nesfs 41?^ 'n<c^ 
f«f^ sffssi s>5s nsf bis « n^^ns #si 
I ^cs cs n^n “!=s sum «ts1s esn 
«ts«tcs 4tbfn« ^tsi fnstc^, ^Wss ^ts 
efts nfsS^S fsi SI I 

(«) st^si ®tsts n^'ttsts nsst^cssfts 
'nt^®i fitttsts 4ie«jf Ins'f « 
fs®its“^s nsn stints fssf^««tts 
£is^ stftn fSI I 

(8) st^ntcf 'ststs nttes 

f ftStS fsft^ 4fl'$Tf StiSt^ Iswf^s 

'Stfts ffs ’tessits f*1 stints 

«rfH fS1 '« S^St^ (Abstract) cs 

efts 'nMtf^f «tsts 4tftn fsi, «tfi 

^retess m I 

’stm ffi Its, 4i| fs^ fm stf 
fswts^fl fen ¥css, «cs f^st st^ni 
«tsi «tfsf nw ntft%cfi «tst« nc«r 
fswt^s «tsts mtes ^tc« ntfsts i 





5?t<f <il^ C’^, <rt«-Jfi?’3i1 «i|V 

I af^fJpiSsf 

2p« inc^ wrf?'e 

5C*iCf J 5T*tN1c^ hatf^sp 

^^'^m ^f%2ft« fWC? C^, 

f^f®B 5S?®«Ptc^ fewi ^sjc^sr, 

msr ¥M <11^ » ^frB 

nfflHti, ^15 *fac*r? ^“1®? 

f5^jt&f?r^ n^i '«rsr c^l-^i 

*ft1 «TtCWr'!>nt?sT ¥al 

W ff=i1, ^na ^a*? 

^Ttcatcna C5^ ^ati? i >its«a(9Ftf% c^ 
’ra ^^tatla ’T^’nc’< 'flC’Tcas, ^tc^ra acaj 

*|3F 'e fSfai ^tcii ca^sf ^n, 4| 

■Tlatiat^ caaa «at*itt?ra c^fc? faf^a 

cat*r ’^fSa'ta^ aw f&t%®, c«af% 
^?lari^^ a? at»ftaf^=f *»?K ^tata cal^r 
aa^n^tat aw afa'3»; caaa— 

clc^W^^a. c^atat^Pra r ^^an 
‘al aptat^'spic^' af? i&c«a»fa afa^ 
®r. 'e fa: aw aFai 

^f, ®cacara aa ^ta an atc®a 

caata® i?lati •af^ ^Fai a*it 

aw I 'flai caaa au®a naw 

^ca, c®afa ^atPf® ® ai! ^acats^ 

’far®® ^awa call ^®an 

caai atwr, ^atlefa «^fattaa 

^aaf^a aTtaca ai^cfiit^^tca «f1^® i ®t| 
a^afa «rat® «»«;▼ ai ncat^^tra *a| 


«lVat^sP( ca atc®a *ifSiata atr^fc® ai atr«a 
if® vac® nfca, cal aac® 'atwtvnt® 
vaata c^li vat a[ta i 

^fatraa atv atataa®: fefl? ® «rt^- 
®f>K catv 'at?aa vai ^a i ^f^a-«rac® 
caat ata ca, atci aaa vaa catai ^a. ®aa 
<£rga at®a^ atcil al ?a i ®tl aa,^ 
atcia vaa a^a ®atavt® vat J|a, ®aa« 
^cav atv al aa i «rT%-afac® ca^l ata 
ca, atv v afas^ta «t«tca ^at® 
a? catena Ptvta aa ‘fla^ ^aa vea «ft%- 
®fnc®a ca vf® ^a, ®ta «f®ra at® 'at^acia 
4v «rata 'vvata ata It^tai fawt^ai 
flata vea cacacaa ca. a fa ^1 aa aa^ta 
■ 5 ^ aatata vai ata, ®ta atw at^f«a 
^cavt^a * 5 ^aa vai a«a aca i ®aa caai 
atv, f¥ ®tra ^f%a ® tfrt%-afn«> ^tl va- 
vpaa a’tffa m ntev i 

4af® aia -st^a atvi's aft^acaa 
<55^1 it^d 5 il ^caatai viajavtcaa vw 
cvai^cnt^ ca, «?tatl| vcai »aa «iata 
vtaa I a^vta caai cart ca. 

artrafavta atril atviay al ta atfav 
«rta >*> fafaaa ®ata araja i <a| aPiata 
®ic<a faflaca ett^ ««vll cawa att^anta 
awavli aatata vai aia i ®il ^ftf- 
cata vtvtit aptaritPia ^^vnal atlr® 
atev ‘na^ atrta vt® vraat atl 6 a a^caa 
wrv atfaw vrai 'ttaft v®v- 
aKIf ^ati, aww c®wf ■cafti 4a^ atai 





^ «Pl%-*r^ctr« iit«ii nfcfi 

«ff% ▼n <tr«Fi «rw¥ »r«f9 

^ *rtii wf% 

¥fl1 W, STI 

*!t«w 

f^ffeaf 5^^ I ifll «?n5i, 

«fll 3!^^ »1^^1 C^n-1^ ¥91 ?? 

SI1 ’fi-'e ^1 i[5 «t'6 !i!f I 

<tt^ '«ff^ (FAO) 5T’^=fai 

ca f^aT c*M a^causT, cat^^lS 'Jiw 

srarra cw atf i atscaa «ftafaaf 
aaa af^atia atai «ftaFt« gsaa 
at® catatcaa ^a«i ^a, ^i 

a^iiai a^ai ata ai i fafacaa al§ (Cereal 
rust) catena afacn nc? >&8‘t-«b' atra ncaa 
ca acafta, ^tcas at^a 

'«caaiaa^ «rta f«a nap catcaa at® 
catnta c?«ai a^a ac«i i ^tc^f^ata 

«lf«i a^a^ Stripe'« Stem rust-'H ncaa 

wafe^fitta 8a*,*»* »al. 

ca catia ntcaa 

T»^ ^}S can ai Htaja c^eit 

«frat«fT aai wtw c?ea «i^t» 
am c¥car« •a^f a^ai a«a i ^tn, ca^l 
ai? cana^ «rata at® ata ^eafe«, «a^ 
aflataa =faea ar? fa ^aa at®-aacN 
aat^ atea, ^ta •ayfe ^at^aa aeal 
atea a^%a '« c«iaa^caata Hoja 
Blanca aw «aa^ aaa catm catena 
a^aen nt? Ftena ana aeafin o«i-8«% i 
w-¥ai caca^ >*% 

ana aw ajen^ •aap ^an naefea n’^fla 
arsf^i »»«« ntw nrtattaFta ‘ntatai 
cartna* apaen nt? 4ta . awti 

ana 5tn c»rt«fin I ifTfeif^a Sn^naas^ 


ai? can^ aiaa catena vaen nt? 

ai<nac^a n*na1a acafan t 

Wheat rust, Wheat hunt* Blast 
disease, atlent (stena) catn 

aatafaft^a ^ati a'^'V aa i na 
aftat*!^ ilt^l atata^a at®* 

nc’aia ^rna stena n?ta^i aea i 
n^ewa ^aen nc^ fefaeaa «t^f 
acaw, 'flarn ^t® faan aa i 'stana 
ati car’s at®a^s aaa “ontaaftis ^ai at 
n^-stsatnta atai ^a, ^aa afa ntSf^tea 
n'^at^ at aa, '®aa'« na s^fatn. 
«5eaa al araeis "nnaa aai caai cnea* 
a?lat^ ^ataaft^ at®ne’3ia ^na ^f^stw 
an xafnata faat^ atntafaa naK fas’?? 
aea, ate^ ^f%a ani aa • ^fianfna 
aeaj «ata®?t^ ?ten aaitant^f «^tatl' 

Afiatoxin «ff I 

«tt^-9rnc^ caai cnen ca, ^aat'a ’alatt- 
’?^ «rta 5 -n’ aaeaa ata ntai '•rsjeaa ^aen 
n^e^ ntea i ‘seaa f^ «rta ^¥-n‘ catn 
at!!eaa cn'eai'e f.vs ntea i Brucellosis 
« Tuberculosis-ifla vaen ne? «rtl firf« 
a?a^ a?? «ftfla ^aa fana aea ntca=i 
n^n'ta aen cam cneij, n«-nte®a 
^«.*{taa «rta fatia aat n®a, afa na 
catena natata ¥ai atai «tt^teaa 
catena faenaa acni ca, ‘sasfit aita. 
cata «ia^t caei cam caa nta 
?tca ^ca wt^ earn if?ea ne?f 
caaa, aPsi mtf^fti cat^ta ajt 
^ ntei m ^ 'aa^ 'si aka 
a*tca aaTaftesr af^ nr? w?a 
aiaatta a# fea i •ntt^ta cntaita f^a 
c*na « n^^nten a%ai np? Bacon 







t\\r 

Ptnuf {mtrsf §«.’tt?5j ??ii 

ff) 4^1« ▼:«%! t^«tf*fit^ 

sFtfe»T (Foul brood) ?C»i1 C*lV*ltf^C?5 
U93F c^hrtctf cstn I iyc’Tr«it^»r-ii 
n» *it«i 5?i »r^T, f^i ‘flc^ 

3r»r ^ak 

a^aU «t?1 CTI 5ft I cfltcn 

W ^<f C^ttst ’?"HSU[ (Un- 

dulant fever) sffc:! .ii;^ ?r!FC*l9 C^ff^f I 
<«? ^Jfflfflfl 

>n^ few ?c?t 

«rt^f «tn '4’?^ 

c?iNi (flc® 

•rf« •rtc« I ’ll?! 4ft^i c’tcf, 
’rt<t«*r®: itn»i 
w) '4tt9i c»rtft^5i 

®t^fit’f f^fewt^m, ciritc5 citn «rrtc^tf¥^ 
C^t®t|!T iJt^C5Tt5t®t|{8*T, n?Fa 
njtflt^a'^tsaii, 'st^st’T 

cni, ni « 

^I* Xf far^l I 

*iti ® 

<rtcw €r4t!f c?ttnfl 

fi®t4 Wl C?^ C»fCl C’T. White 
catfish sftCJf *4^ Ntf 

stfli 'Bftift® ^c»! «fstrii Tmh 
nice ’5-ntci ^ ^ ^ttfi c?«ri c?? i 
?lcw ?)cif «{trw C9tt*f ntn ^ 

®t4 'Bti’ftsi) irtfiia c?:«tw^*it^ fe^ijw 

f^c¥ cm wtnc® c^?r 3i«}»f8jsT 

5tn nti *tKsft^ 
«f»l «?lf>Tir ^4Tfl tf%' 

^tr¥ 5iii «r<irc*f c^ »rtT( m 

c*r<n ont, c»r«1ii fict 
nm 5fti?t,. «(fCT wnr*fl® fi i »!*f^ 


«it^>r *r5^c® <4 =t^ 

nf%® wi '^t?r« A^^w 
if*i citcsra nc'?^ aftii « 

‘SfTftC??! 5Ttf^® m «ftC¥ I 
5f!r, *itf m ^t5( Ft»it5T c«rwi w» 
wtfll «Tt5fT« ?Cf Sfi f c? 

Sftc^ I 

c^<fi ^tr^r, ^fm « 
sftc®?r H4^«f 'wt*itc?f 

«’T’fctft^rcnt^ '«i®m 

5ffe m I (4^ wt® 

nt?rc3i 

m 5iC5r w I ’•rtt^r^ntfTJf ’jf®? 

'tti?«| Wt’tt?! Pftff 
®rc^ Taia^^-\ wtt|5f i c^KH— 

(O fe^i®l if% 

W1, C^) fe^^ 'S «rt%af 

rtN C'*tC^ W =^51, («) C^ 

«R^5r ’T’P*f, ®tc»r« nt^t^T csr-e^i, 

(8) 3Tt?i, «fsrcft®f^? 'e =?^c^ 

^tc-stnc^it^ ^®c® ^sntvfa® wi, («) 

wt3i n&5r 'Q ^1 cflt^f- 

3T^5^«l ®?j I 

fefloffl ^C9 ^t9 «frjt«r!f >i^f«f¥, 

c>}fei ¥t»il 5j%|n¥f5(i c^ ?it|gc^ srt^, 

c|tc?rc=nr ntjr® cn^rt*r fetafl iffe 

C®1 ¥¥1. ^rsimt^ ®¥ »Ifl Wl .¥Cf 

ft^ttU iftfes 5Tl^C|fC«f*f sftJm 

»ftl ¥1 C^ 4r¥mfe C¥t¥). 

feUCf 1 5t^ ¥Stt |}%wr¥® I ¥i<ti»f%¥ fl¥ 





fSvi c?ni nrt cn, sftfS? m^cti- 
C«fWl n^SCf ^cnl 

sTt^i|ttw5», f#i ^%5r 5{t^- 

c§tcw=r «fwwtc^ '«rl'?5*i •rtc?f ^ri ( 
c?^ c’fc^ «, ^ftcira 

^ttiSc® ^t*T "fra, sit^- 

clfcafiitv atc<r i 

*jr<rr ^Jtr^fl?t^ i 

n*fV ’TJtr^fil^tfl ^15¥’®fSl ^^*19 

«rg?r i «iiti:=rc?fft¥ 

5iTtr%fiiit?f («rt?ftafH 
C5|^ FW ) 5!t^i|rc^=» ’Itfl 

vsj^l I «iit 9 ijn ^tc?, 

^ifli ^t^clrc8f=i ^rft^nn w i c^u c^t^ 
c’Ptia ‘flai ^1 “ft’®« (’Jt^) 

sTti?K^ fifft-r ♦cfl I c*r*fi cncst 

c^» ^rjHjRta *Tt«?rc«(i arf^s sitlt^kafcs?? 
^t%T ^C5 *rc^a ^ft*iti 

*IV'|r>I5 I|tl8r« aftlctfCSfJ? « 
n?tc<?r •tftJiH ^t'¥tc« I 

« ’T^ *lll5c'« ♦tftsit'f C»f^ttsi'« 

sft'^li ff%?i 3 T?tir^ I 

'<it^t'« «itcf, ^tai 

^^9 «|gi *lC»fJ 

I <««1 ¥CS 

*t¥t< c^tnt!( f^fcir «Fftw 5^t^t|tc«irsr 
’*rf^ *551*1 ’T’F*? I ?? 5 St\ ^f%CT«, 

^ttffl 5JW <<1 wtitv «fg« ^jtr^fail 
5t^ i1% 

wm ni^i 

*ttii's ?c«i «l5 tlx’F I 

Wi c^ nuw. 


*rr^l$tcaf5T wr* ^ff« 

»<« ^t?*! >t"‘5<stn wtsn w 

I *r^ *5f5(l^« fitn «»N8 

cfti^ «rgfl *ffi’itt*i r<i9>its» I 4c?ff 
^a.fgl ^c*l1 ’ftt '«l«f^1 m I '•C?i 
c^'rc’ftPiT w.m-m ^H«ct<Bi. 

■o? « '■iitPr® «it^irJirl3i »<iRa =itilt|l- 
C«FJf '8yR¥ 

aft^^ StoiS cm 

>iis(^ §fl«r "aytCf, ^H1 

c^ *1? aftintfl c^Ffs? ’taFfyt 5n» 

=ft^l§fC3f5r afftc^« qstC'Tfl arilfc=f1 

m'^ mc^ I »«« w 

*itf8a c^fcici c^, *rc9 

c>f«rtc5T 5ttf >T«T mc«i 

^®at^ '»rs!^ii ^f»ic« 4c*r« <tf^ctt 
¥C? 

a?9itC5i1 ftfl I 

^pjj?pat*y ftf^icfkf !«W n<rtr< 

*tt*f 'Sf^'t ’fst ^'i 5»1 I 

»it*i^ ’ttcf? fw 

c^teyi ^ 9 , ^ 1:9 c’fttc^ ntn wirtMi 
•rfc? 1 c9 »i9 «rf3(c« 

c9>i>. c*T*rtc«y 

9jtr^ft9t9 »yt^tc9J 9tft9 «in ^fSici cfcff 
«ffs9 n^n 

>!t^tC9r «rf^9 if« 

W5 w #s mti t •^cfi 

mj 9Ttr^ftf» nii*pt*rtci 



Wtif'tfWn 


t<s* 

f VI *fi:« ^wvsi 

3W9 *fCT f^iRci ^fVn C?a51 

I'll 3[tg 35?t1 ‘tfc^l 

»Tt^fnJ c^ Jfta ^fli ^s, 

^tc*r3 «fitc^ttfemtftr«=T, 

^9J1 I 

’fJtfilfim « «rsit@ 

sftn? «rt«r c'f'®?! ^1 

«ff« 5?Sj9 yfl3| 

’ll? c?'85t I Pl5f^ «(CI 

atRut^f 

§*f'ftffl^l •I’fT ¥n I 

(Humus) 

«rr5T«F affg?! *fft<lfe%5 

'•JtCf I afi5»i 

«*ft«fl^ ¥W (iisfir <£1^ 
•tJftc’r *{ffl«i^ ¥t», ^ti«f?r Rfe*it»r ^»!l 
'Ttt^ I ?i^ ^sr ^ti9il, '»t:fft^T, 

«i^ ?®f9 «r«(tsr 5r*n 

^<rtc«tnc^t% « €rt%9 

*f?t«f, “fc=9?i cw —nt«i, 

4ZW9 oj^ ^rtntf 

’iilStf R^*{tw «irtc^i «i| 

V 5111 m c^ »r^ 

*f?t<f f?c? ^tc’ra ^icii 

^1n wnt«R^ v I fsR « c*<«»rr9 

wt^ nTf< »ifc®rl «jc![ 

^tC^i ^JI*TW C^TOWtf, C4tl5*T 

*« =f*ffW ^1 RnjRsi, 


C 9H ffsvi 

^:f¥ c«rtl6!T, csjtswt^i ^wM* 

<^wW n'fK «fRfi <tc¥ 
c’f'sR flc« ,?tc?f 

I >at ?lt»rt^R¥ ¥nt¥CM 
»f*lT C¥t9 V 

¥91 V 1 

»ltci tr?C9 %»1 ¥Rif 
iR ntf I 

‘<i^ f?^sft»r *ftl59 9^ ’tk «f^r^ nfs- 

¥19 «ltl59 ¥^9 9H «9 9tf^ 
« ^tl E9lt5W9 ¥*IT51 9tf?t9 Cf9 I 
^tit'pi *itf5t« c¥ »r9 <^R¥ *r?K ^tt¥, 
¥9C« ¥W I ¥9 ¥t»l 
C’f C9\R¥ •f?tC<9 V, ¥1 ’ltC¥9 *ft¥ 
»1?C¥5? V 9(9^ sit|tl9 ^TtR® 91 

¥t9^9 *|5l^t9t*|I ¥91^ »|l'?t9J 

¥C9l RfejlR V^\ ^fiC?9 ¥95J1- 

995^9 9Ht9R¥ C9\t»l9 ><¥ >I^9¥*l"lt»lt, 
f9t-l9 ¥t9 ¥t<9 « 5ltt:|t:¥t519 I 
P, Ca, Mg, Fe, Mn <99\ ¥5710 

cuk^ »rt«lt 0 nRstCl 9(tC¥ I ¥«¥9 Cf ¥1 

9tC¥, #t9t^ ¥f*l9 ^<9^t |f¥ ¥9C9i 

I 

^ f9r8it«r»rt*riT 

¥l9t^ C9 C¥9»I 919HI¥9 ¥*151 ¥t9 
«i 5»9, ^fe-n¥¥tff¥ 9? c¥c¥ ^ttw-rm 
¥RI»rt<n:5r ¥'sr%9 ff^v ¥Cf { 
ml ¥ll-n®¥ ¥99t9 ¥C0f¥¥*f *tf1 

¥9»1¥9 ¥9W 9?¥»1 *tt«9l 9(11. kwtRC¥91 
c»r >r9r¥ f9r-i9¥lt9 fs^i wmvf i *it¥9 
¥tR¥t9 ¥C9%>!9 C9:, Cirt*n:*ft¥l ¥¥ 

¥t^l 9Jtf ^(911 ^fB¥ C9ttt<f ¥l¥»tf 159 I 
¥1 9»tR¥tCl?r ¥tC1E ¥¥ 

9f5r 9t9 V » C»!ll 





^rOTt«.»rtifC5i 


>rtw ^FttnilSc^i 

mW ^WJTI 

C3^f®^ttaf!iflt=r a»f«fN »i'< ^jitf^fam 
'>rt^t« ?f I '«?tf^^ti:a?[ 

W9\ cwi^ J?}^-'«t«or5rH^ 

a<flata 'sptar 

I ‘aa Japanese beetle 

( aft^a 'Sata cata^l ) « Alfalfa cater¬ 
pillar (<Ji-f art^a -ofecatfi) «ff\5Tal^ 
artf^faata c«fr®r nt'sai cm i = 5 »at^ 
caai atc^, waftal ajtf ^faai, 

'sttat’l ai i^aitf ^=a5'f?aH<i^ta> 

caca^ at^t^ aa*! «fai:<s i *<1^ 

»faf»! 5-aaa '«tca 

araasta ^ai 6c»i; m\ -(^) B?tat^,®f5icar 
atti f f^nr (nr«ai ca:« ntca ; (^) isTlatt- 
fas»?« ^fta naj’^l’llca ^'«fa ^ca 

atci ^f^ca c?eai cat« ’itca i 
’la 5A^-*t®waHcafa '«1 ^wi—• 
( i) 4ai «i3r ®?tcaa ai 

faata? aa; (^) .<iai =5jraral ^^tca 

#ca, «{<(«. ^t^a eflaH fafai 


«rt% ai *fwcf I aa^’T ¥ca, «iar'9f»ia 
®*fa viiCTa ca^ta ^a^ta ca^ i ‘aa ca na 
atl5c^ atca^, «a'«t% 

^na caffa faaf*f f^ai ^ca ai; ( « ) 

« m ^<ajta^ 4t?a ^«fa ^ai 
asa; (8 ) vfljjfa c’ei ^ca ai '®’'?l fca 
atalafa^F ^ft^atacafa ai? ajaata 
aai 6C3t i (<t) a1&-a^caai atataa»: 
aa ^at^< 4f«cata-aFa«i ^aj'®. 

aa'a ^a ai; («») ^fa aa ataita 'fl'sfa «itaa 
ca^ aa^a aaata a'a®! atca i ®tl 'at 
a^^-n®aaWaf ^at^i®faa ajHa^ aja^ta 
¥aara aiHtca facial fac-ta ®a'a 
'atcat^ ^aci^a i 

^lat*!^ ^faa ^fiafta^f ai. 

aa, a^i « 'a^rcatsf^f 
aaKcf liiai atc'shcatf mu< arat^fa® 
▼ac® aa^a i ^iia ^cai, afjat*!^^ 

C4iti5a, f®^tfaa, '<i5^8ftta, ataapa 
I 

caaf ak^, arc'aft«.n[aca sflata 
vaaf faat^ 'ffa^i fca ate^ i ‘aasfatf 

iaal caaa a^^taffaJ, «iaa facaf c®aft 
«ftata « aa'ta»t?l'6 act i 





^tnsF C5tc«r c^“r- 

f6f4<.5it9 ^irf«5 I c*rc?a 

m^zm ^*r»! =Ti:fl c»r'«ii ^ts? 

fpff nw ^taf m I *lt5W?l 

ctz^ 

^«i *it5f^cv c^t^ii 

«<<r!l'« W Vf I 'ait’ft^ f?C5l5 

citcn c*T 

nwTts cw— 

^tr’T ^CSCSffl NlfttS 

c*rci5 m 

»!tf»fw r*rw- 
I |f5n *ft?iti»n IF**! I 
fti c<fc¥ ^tJtcns 

vn c^ corr® c=^r«c9 ^tcn, 

*it^’i?*i'?t cfci> c^»rc« ♦itc^i 

caj^-sit^ ’^*itt?“ic=ffl »r*iii m’9 

njtc»i5 ^t*t*itaits ’r^p*i ^t^i 

ifti’tti ’ftw ^tir, 

I ^ttt^i «r6f^'5 *rif«?[ 

C6CT «<!r« >I^I'« 'eiCST^ I ^t?rt 

ni^j?t¥ It «tft m 

wnt^ ^ I 

wf 5*101 ( «ti^ ^ ^lOf 


^caiil I 

c*i>it 3 mv( nt^tc^j «if« Tn '« 

^tOf 

^Tf I 

‘fli ? ^Jtvito 

C?C5fl «l^-f«t*lCV C^l^ 

^o c<rcto5f i ui?i3? f^, C6ti<r« 

c^car« ^ffs^ni ?o-«rt'e«1 o{5^i ^ 

•ii? c^'sm ?ioo I cwtn cno. 

cstctrt «i^i*1'a cft=i 

VI I 

C^P^tJ ^t*t^ =l!f, it'8tC^F« ?lt<n i50t>5 I 
^fc«f w 

^9[ nt«5i c»fo I 

Slt’lls tSf ^1, 

lira's Ha ai <nt^ Ji'sfi sRtqs viwvi 
-tfof^H v Hi 1 ^t^’T-Ht^a' v.^ cnf^iwa 
(iiffB I5^a I tfil iBloa ^v fa^a 

-\5..® ^f: -iKi« 

=itltlrc«riHa ('■THHj «u?fn it^i mv 
c^H ®a»i •fTtC’fa) «iHrt 5t«ittHi 5a i ui^ 

it'Qta «P^fa« cftaarft 

WHf 50 Hta I fe^oa HHT Rxa «fatf5« 
^an Ht^cIti^iHa nf^o’l f^iatai® ¥ta 
fefecaa ^oa ’®t*tHtiata ^ta^Hi aferc^ii 
5a I 

fnfe lac^a c=a^ at<fat*T 5W«tcna 

®ts a^tal®^ m< ^*rttaa ^t^ Cryosuff* 





gcry-^ ^J|rt Kryos «(< if^QI) 

c’fR wj ^t8i<rc^tftr i 

fsf^ 2f5(5j« Wtr^Ct=^ ^*1t« 
fl|3r ¥W >Tt?tc^r 

|B^J|[«C^ 'aintf ^15 

fwr® w I 'Bif^ft^ it«t? 

=it«r c»r^tfl 4rnt«r^ ?i =111 
fB^Htacv it«1« >r^"lc'< 'iit^i cw^ta 

^1 ^tc*F» -i^caw ftcara 

•Ifsj?® ?aata ^tc<F atca ♦(fajita 
-f ca ca? I 

ntfaa»Tfi?af’? catena ^ifapat^t 
cuzf «ata^ ftt^f^a ?a 1 ®t: ^nta 
catena «i??ain «fntca-icna 

ntateai ntf^nnfafi?c»i cutfe c^t^ 

aftant’«f*iea' ’fca f?ca cnene^n 
cn, niat^fa^tea sii ^e^i^ catena 
^tn[j?t 'aa•^ «i3rti? ^e*j nta 1 

arten -naa «rcnaf aesta 

«itfaata acacf. ata ntateai, ^ntca-fa faai 
^nta ca^—'oaa catena f5fa'«,nt« ^nteana 
^t^t^ ^ai n®a ae*? 1 

caeaa c^ta cata faan aen 

'^»ta <tf« aiaai sftaata sfesr -Bis^aata- 
^na at^tclfta 'sreataa aai 'at^faa 
aten atfetel^ at?t« ^ ^nta ^tfaf^ 
aeaca, ata ntateai n^eat^ aacta 
anjnita atntcai atai caaa—fnastcaa 
cata entnatn atn enc^ «cntca-ra aea 
fnvra naln'i aca canc« aat 'ana can 
av aaiaa ainteana 1 ^ta *<ina caeai 
’anteanena na ^ aca can 

naa nttn t 

a'^aten f5ff<»nHtC3ja %af®a 


nea nca fsfa^aaeaa nea 'ana atsra 
'ae»an?^ a:ca 'nenca-'aaa fa. •ana 'qfacn 
atata nen ®ta«teaa at'^e^ fnca fn«ta 
fa aaa ataf aaea, cafaea 'atm 
ata I at^telfta atnt^ ca^—na^n^l aat'® 
ntca 'iiaj 'sf’t^^'e nten at 1 -ana ntlata 
atesf caf®e-' 8 (tlentc^tn aja^ta aai aa 1 
caf®' 8 -«ittcnte^tn cnea ca 'cqtafaa f<658a 
ac^, ^tea ate®? ntnte^il ?a 1 a'^aten 
aaeaa nftatea nl^eaa fafsa ^a- 
«r«jcaa catnftfcaa atea ninteai ^e^a 1 
n?teaa 'aa-^r^icaa nalata atea 
'nt^Jnt^e'Sas { It;? a">iafifnl na. ai 
atsja atea nta at) ajaata ajtei 1 
-aan na a^ntnsa aitfiata aeaea, ca'sfn 
naleaa f^'saata 'Bi?f-£|^j?|r £;<!(i;;;|r 

-sitm witstltnt^C'sa ^ne^ nta 1 
na a? neaa ' 5 ^ nea'®'®fnea ftiitata 
cna I na nt^tear aa«>, Jt?i, na<srff 
n'ffs na\caa f«^aata aia-«t'®ja nitni 
aai n^a i ^aat^esa '»i«teaa aa**! ntataa 
'«'fr>ca’a nt^teai natal aaen n'sfna cma- 
apis ntal nwea ne^ ni 1 atesf^ «rtnt(- 
nt^C'isa ara^ta n"n.*r faatnn 1 •fl^-ca 
'Sfnai cafse-nt^entc^tena fa^aa cnea 
catn cata cneai nfsa n^tani ntcat 
n^? fnT! nt aaeta fa^iacaa aatn 
n^cn nf^nn aa 1 ataea 'ntenfaata 
ateaa cne^ atwta apritn fn^eaa 
«?tnttnt^c 9 a nt^tcar leat'srta (Echo- 
gram) ^ 55 fa aai 15a 1 n^apta 

catena fsfa^nta caeat «rtnttnfna ajtcnai 
ara^ta aai aai m nt^teaf st^ ntai 
^aiita af<.fnc«a ®ia naa atai ata 
catn cf tn ntaw ^1 n([cail eaten ne? i 





f«rf«w 

•iffl^r^i! ftC«f« «f®8--ott^c’Ttc^t*r 

wfcti af®8- 
«it^c*itci5tw cifcfa *fi:«(T ^tn^r 

▼ai ?jrc^ lil? f< 5 |s|«f'c*fC^iI ^Jf^f 5 - 
^faFt« ^ca f^rc® ntca i 

»Ttfttai '«[r3?‘ii sffiica 
afJWcaa -JF^^tcsja cftast^c? 

<R^n val ^ait"r? 's f'f^caffca m) 

?«i nHa «>i spaata a^tcaf ’Tt*r«\r «ir« 
4iai|i» I 

srtafaf catc^ 

jjf^wa nl’^fsF '»{t'a‘t« «tc^ «{^cn 


«rcat*r vca ■^an ntewi c^c% i 
afar»T¥ catc’fa c¥Cai «f%tfa 
facna afcffie 'sfia §na 
aja?ta ^ca c*T»fnc^ ¥ca faca ^*rafta 
nt«ai cnrw ( 

'fl’Ta catn iT 5 *i 5!a i ac*f 
catt’fa c*ita?tca«ii ^aata mw aftiwa 
cii^ta ca a a a'9itcf\-fc«!a 
cjf®f#! I jff §nta?fPi '*iaa« ^atifa 
’ltd'll a^ca fa I ca »ia caM '^aaa 
atis?caa 4a9i«a -r#a ^tPiaffa aacf. 'stcaa 
a-f atatc® 'sit’rtCl facaa ffef^Mta 
a^sTcaa »al^ nafa'ti^ia af^tca!\i»T«fi|^ 
rap6««rca m ^ka i 


asjfirc^H 


afi®it£^a ipa^«f«!a atai /"• { nt^- 

c«tc^ «rc«r^ 

fawfata ^rsjaf^^nta faaa ^ca «{tc^ i n 
awl ^c^a nrafa «ita ajtcaa 'sraif^ 'fla^ 
ntataa^tta w-viij ata ^wi •• i 

;r-uqa atalc^ ^ta'e at%a a-rftc^a na 
«if n^« Piaw ^taai nt^: 

«• > 8 >* saw's t b-ai ;>0 ^Olr 8 ¥U 8 s-oir 0^ 19 4 • 

attfVfa^ cat^ a^t^fa’F ^HSkaa 
atai «t6aata ff-ii? ata fa<caa 
ca^l I f^S¥t»i aatcn aifaat 

•ata ni^ n-M ata fa<caa aj^aaifi! fata 
""Itwtsai a^ai acat^ ( D. Shanks & J, W. 
Wrench ■ Jr,—Calculation of Pi to 
lOOfOOO Decimals. Math, of Computa* 


tion.Jan. 62, Vol. 16, No-77. PP 67-99) i 
^fwtaata citf^ aca latcafa^ra Air 
borne Instrument *fcaaaMtca w-ea 
ata 11,S8* a-rfa^ -ata ^f^ai fa<a =aai 
ca nif« ^sfaai ^ta n-^aa 
atalSa fstala*! w fcaci, 
cat^t^fe fanarn; 

fafe^caa naata.fa^ wt^a ntfif^v 
Leibnitz (>i»8i»—iii^) ca cat^ 
atatcaj w-^a ata !%aa ¥caa, asi awi 

n — oc 


n-O 






Cffe C9f3t*l CflWfr ( ivav- 

4 «*i« ) 

caf^iSfl '<tt=psTi jit^i 

f5««{R<l cat%lBa <ii»i5 

^tcfi ’fr*IC'®« ’fsirg '5^5^ ?itr-r? 

jjpr w-41 <fl^iS Ji«*t# *4^ 

C«l*!llS I 

Leibnitz-'fiS “J?a ii,S8» 

<^sp «'!ii»tC^ f^ff c^\^ 

«X io»'«»'• 5»-{g •ftint (Term) «tC?[t8f^ I 
<i|^'»r*! cat^iSs ^U fsi<H 

I <ii| c«t?tl5 

f’fW '%t?1 Sin" ix-‘il9 (Expansion) 

nti^NJ f^ticis5T I 'Bft^rai isftft 

Sin‘’*x=x+|. —Lf-x* + •■■ 

^ 'a ^. 8 .t 

n'tsf X = •'«••• 

Sin'^x —o»“ ^1 - 2 —. 


( 0’4 )*+ — 

'Ol ^1?1 5 F«T 

ifJ? 

*it!ij5 I ff« ^ TT-m sjt^ 

cm cftJf ft? 

B^t>n ’ll? ^ ft I 

<«'«rsT «iil c? cftf 

»r-4? ?t«r irtfti ?itw? n? 

*ii 9 ft<? f??r? cfft ^tci ftjii ? 

??i ?t¥, m «itft 

wifti ifw? n? flit? ^9 *1^1 c?1?rtt^ 

stiff I Wtvi f ftwttST «r-(fl 

fft iftt»il sen I 


«^t 

Bifttc?? Jir*f¥ w 

It? '«ft £«f\fts ft, ?t? ?cn c^rtn ftftcf 

ire?? fft c?'^ ft'^'n^tt? 

Hftc® *ttf? I itcfl ?ft ent? haatftf 

»f?^r? *nfin'ft?i ?tft? ntf » 

nrci, «t?cn ff-n? ?tc?? 

'nsti ?tft? ?tt?? ft^''n'®t? 
CSC? c?i> ?tn cfft nt« c?l i ft« 
n^uft^ft^c?? n**t< 1 «- 

<4? sft iii^-n‘ ft«ft? 1 ft ffften 
ftastc? lit? ft?i, ^1 

ftt? 'St?! ?fti ?-f?ft ?! I ^tc?? itCf 

TT-ifl? ajft Tf'ft*! «ltf^C?? ?! i 

^t?1 »r-n? lit?!'?? Ht? ftf? fC?| 

?tc?? I ft^?'5: nt?i ent?? 

^tc?? 5 Ftcf ?? ?? niftt's iHII? 

C*ft<lfft =ft? ff-^? ?ft ft?ft?« ?f? 
cnt'8^? ?? I 

^H^lc?? nfftcu '^itnh 
nfttft n^?I1 (Random Numbers ) I'sft 
?^c? cntin^?ii ^fti? nst?!'®!, 
clftc^Ft? cftar iMfti ft??*i, fi“CiVnn, 
?tiT? ?t??ft? ft?ai 1 , *r??tl-ftwft 

nc???i I'sitft ?fti ni?Pi ¥?! 

fCtf I (R. P. Chembers; Random 
Number Generation on Digital Com- 
putor : 1 E E E Spectrum Feb. 67, 
Vol. 2, No. 2, pp. 48-56 ) <4tnt*rfttft 

^«f? i??t? nift? ?ft it^- 

’fteni n?ift5 (Monte-Carlo Method ) I 

fti ?ftf?t*r? «it?^ ^ttn 
?j?ft? ft? ^tt?f >r?t^ hwtfti 
?ft? n-m ?ft ft<? ?fc?ftcn?, 1 
n^^tn? %n? fti n?i??^ nitf^tn 
nint?^ '«*t?f n?nt?ntift? nt?*^fti 



«>«• 


«TW> twiin 'flfls ^ ^ ^ttvi ««l ^f 5 [f« 

f%l ^fvr ^ ’jscsr*^? fe*t?r c^\-t»\^« «ttwi ^P{ «t<i ftftt 

‘<t*itnt«ftf?'»tc^ m ?1. Swindles (J. M. Hatnmersicy & ST. W. 

C^irfe kn? nsft^at*! Morton: A New Monte Carlo Tech- 

(^1 C^«f ) CWC^J nique ; Pcoc. Cambridge Phil. Soc, 1957 

Ijt5( fnfs f si ( wN ^ Vol. 52, pt-3, pp-449-457 ) I ai|| 

fiwta’, ai|g, iiir03»8)l 'Sf^C*l 5® ?t^Cf «<l¥^l 

nif^, ^c*rfl «iW« i?p 4 fc« 

&>i sfcs c’j-r ffi c’r»ic» *^141 «ftcnti 





^ 8f 

fsa 

(¥) *ic^-^tc3ii^ nsific® f3i^f« ▼tllcf 

^t5 H f (^) sic‘&-^tc»i1 »r^«fji 

•fC5?¥ 4ta ^ <ji 5}t5T I 4^ 

5»tS Swindles I 

ci^t’F. *!« M cn*{ t^ntf sm® 

*if? *{Tf%« vci c5j€fi fc^i ^*11 vt^9 

9tl, 9t9 ^ ^99t9 W C9<ff«f^9 ?lff9 

nftaw t<t=f c9:5t^ nt«, 3^'«in 6t^ I cf^l c»r»i 01^1 sftft 

?c»i9 9iil9 X 3i^<rj¥ 9t9 l?»t ¥C9 ^*49 cn '9Wei 





tol" 




■~ H ^l?l '6 J[f^ 

0 \ ^ 

=r^=T «ttw a «tn I 

«Ft^?r 5T^<rn 5itfVn f^s^fe ¥ttl 
f^=fl 5 C^ Cf ttl C'^C*! H ^si 

n«i nf^atsi ^tn I m^\ 

88 

(TFI^tSl f‘fa« fsstlgc? 


c¥*i r^n '•rfvi nt« 

m, ^tsil w (Irrational 

quantity ) 5TC»t <115 St^f »rt*ft?*l 

nFtflfFfl <r^H ^31 fret's 

tr-c^ ^*51 Trancendental, "■ 

c«ft=r =i\«r’ttPff^’F ac‘f9 ^3f t 
ifjf c«fc^ w, /« ^^Ttr«f 
flffi C^rt^ "^^3 I Pl^ltt’ft^l- 



fsar 

Pf^fc’rtsit:»r5 ^5^31 ^c?r />9 n'Nts*! 

'SFTtf^r®^ ^vrc^T 9 ^t«i fitftn i 3 ^i*ifl 

cvt^T' wrtf^f«^ ’list’ll f^w '«i^5?^ 3tf^ ?!:»('« ’f-c^ 

5 f 1 I 


wnm vrtc^i 

f#i cift^ 3t<n ^3¥ta c^, hwtfii¥ nc^jJTtf 
*nf«c '8 « 3 wHNtf? »i^*rji 

n 3 if«f ^t«tf w«ii ?3 ^1 ( 

«wti ’r’lt*! fw 


cn?t fe*r*rtc «3 »Ttft^j ^5 

^/« ■ 
it?i « 2 rft-f ^31 n«^ I 
%n*ttiw< »r®j«i fSrcw c^U csit 

’iw WTtftf«^ &»f<;f^i <n/«, 

f^<wr ^<9 






«<f}5 »rJfC?Ft% ’T’ltsi csfet ¥«5T s?t I ««^1 C<f»l 

=?tf «ii8« ^if^j ’ll? > ??, ^t?i:»! fB^tntffi ( f^i «ft^ 

/i {fB^-%) I 5(*it^ ^1 «rti^wai ’■if ^ 

f&tai v'k 3^f«PC¥ OB sifsi fif^H ’« 1 >t«^ ^vi l ^^fir ’Tt*ltsr <ij^| ^?ic^ 

wr? I -y® c^tc^ OB (^fiia ^:*t’^i ^rt?. ffl-iis 

^•ffl BC-c¥ ^ «q^i5 ’tW^t f^ni ^itw- 

OBC I >T»fCft% ^=1^^ ^tsfls ^iN f fili-flfl 

oc-sMrv''^ ’if^ ^c»ji ‘fli Nfsjfs «it^ 

OC 5it '«if *}<« ^tnn »iisi c’^c^ 

Z®, CD ^t 9 C»! *lt <5 .,•••,'■' '^ 1 ^ 

?: 5 T s/s |f(»—I *ft<?J b'Sfi 

(1? C^t^r >lt3J« spvfl 'Blt^e f ’T-uqil 


A 



\sq\ f63i 

^jtfsif^s >rt?fc«ir ir-£^ «r^t-f ^c*! ftl ’s^it^-ifS «if ?t?r i 

JT-iiff Nfsf cw ’ 9 ilKi }5 sitai •.*••,•••,%■» ?si) 

—ii?i sitrsi^r «tK»f(8a csa mi 3 

^ 5(1 I 

arrtf^f^fl 'Sitfi I («l’5t£^ «rf«*(tc5(^ ^’trc*i fil-c’f ’^traf 'it’Ttc’^l 

’^C5iat'of9i atfic^ na na cnm ata, fj^t^rcaa «nii «rt« 

fsaiSa ce^tm 3F*iaa'*it5( *i1^»ia<rta «i»f«at ^wtffawaft aff ■atnai ff-4(a 

(Spiral line) C5(itai c^tra (fsu-^ 3fNj) I a?c»i f || aja^ta <5faa\a •fftfa ^f*t, 

*it^ caaliSa at^i O «ita O «(tatiaa %»rc^ u»»** 

ft's caFti'®!?! sfatn*® cit^ at^ca i ai^c<^ atai >» fatatarcif ’^•i 

m\m cam wrtfaf^a mtarla’Wri 

«tf«»ata w-ca «taH aai ^>i«a aw «wtfaf«a nWtar w-ca ^faca nn 
■ifracwai >nita aw afca^ aacaa ^itatiaa stt <4ia^i aaa^ am, afi 







§ni 'o^t ?i^t wc«<fi '«rtfi 
(fsa-ia) I 4^15 «rtc« 

C^ '■Its 3lfl*l- 

cw «it>l ^m, hi] I 

*4^ 4r«\i A'« B c^tn 

^fC 5 C«r« 9 t ?C*!l I OA 

c^c¥ > hii cfdt f^a ab 

»r*{t««t»l ¥tf CD 

OD ^rf ^1 'a'i8i4S^a*-45 i 
OD c9«ri w-jis i(tci?fl iftii JTSliil I 
r-^Jtnt«(^-f^Pf^ C^fil 
'«It7'lC^i3J «rfifC« \W PQRS 


TT X «^v*»=>1*ir^ei>8*85»*>% (Jin 

^1% X -tr1«lr^m»'4aO'>4> 

Jrl,...,».• Htfl V 

Hii f?s»ftc^fl nttit 

^C3!5 ’Tf^tC’^J fH^f'T^'r f5l 

«tlTi I <ii^t 

smti^ m^\ '«it5^tip3i ^'i<f '««*!t*{j- 

JTt»f-^ ?f^C^t'<f mVB •ftffl I 

'«rtij f’fci 

ntsisf a cni ^fNcsf- 

ft'^l '«{® w«i 

na^ts cs?^ I 



&>o 


s^T^ffeai 

C’pas PQRS «r^?^ C’fW fifts I r = ^ «fSC<! '«lt?^- 
c^ar ^Q fc^si cv*iw« »,••*,•• ’r-sf^f^c^- Jit^s i i 


^tiwai «rtf1 ^tfl PQ^c* 

<s^^^ RQ-fU (f6<5-3)i «t^c»l '*'% 

C’PW PQxRQ- 

X—-irrM^tl) 

iT-iia ^tfc»i 

ii* 

^t*ifc*f5 f?*!tc«ra ^91 a =f« ^tw» 

«t5 I 

»lTtsTtf 1 ^Ptl ^ '< 1 ^^ 

ffi '"itJui *it=? ’r«rt#r‘t- 


f^i ff vn^^ji 

«<rt9 ^rflr«r«ftn ti, 

^ sfcar 'Of^tC^ 

jr-cf w I 

’Tfi^-ftt^tf «r!3»\ 

cn^ic*? c^t^i 

'ni «C 5 T ’ttflw 5 Ti, 

fAm itr*r» fP 9 ¥f«t V-c¥ ^ 

*IW ¥t9 'fl^^ ¥«tc*!l >•»»»»>—Cf 

c«rt^ =111 







ttc'rtrr? 

W ^5 1 

vfl’ffS «i^n I f®5r-5t« "r«i^ *^c^« 
few ^Tavs ntw 5it^, c^ «itJJlCff9 

e^ffC^ 

.«»^n I c^»j5T ’ll * 1 ^ 1:5 

etnth^tW, ff, ’iti- 

SI'S*! *l?t^ti;*l« «!f«S}rs! 

4 f«ti^t ^18 'AA\ 

»fc=!sj*rrt I 

n^AA^ I f^f^t 5fjtsfl’!l 

sj^fsafc*! =^tgs!S«i I lute's 

=itlctrtsfif s «if%c®fif «fffti:i?i 
'Stfl lt'5l 

f<F8 ^A^ f5(?sf» imA, «Ttifsr 

4j^r^ ^'sirni ^Trjjs ^itpif®^ 

^ntci f5!«l'T«T c^, 

^t^sisw ^•% «lfi|CSfJf, v% 
sitlciitwsi, t% Ai% 4% 

¥C*! C«!<f1 

«, *!tl 9 ’fk 

(^nWCSIf wt» '^A\ few 

ltt’5W'»!«'»! f^i »lt^*l *!<« !tt\’!'SW?[ 
nks! Cft*! S!t^ I ^"t fenw 

'etsfiw^ nfflsii*! nt5 ^A\ Jitli:*!« 

fen« '•ifilClrCS!!! *ir«si1«l CA^ \ 


Cn C’elH fewit?! =!tlttfC3fCS!^ nf5>lt1^ 

f3^<g^ ?F?f1 ^it? i ^<^1— i I fi|?ri»n, ^ I 
fe««'l’^«! I '111 ^Ife ^liS C"1t*!fl 

(Shell) 5|^l fe««"m?ig C«tql5 

fsiJI «I^W 

^9!l ^5 Icntf’^^tS =^*11 VI 

lltc'^tf'JF^ta I <fll ' 5 I »l^®! 

^B!1 V I Ic’ltC’it^f c»l^ 

^^C»! m A\%«\ ^A\ Tav^a 

«tt!I W-f *!l|*l few«) I ‘fli 

iH^ «l?p*!fB nrfle*!''!®ff^'5 (Convec¬ 

tive equilibrium Adiabatic equili¬ 
brium ) ?lf|ltC8 I |l?l9 mA 

f^ffen «t*jsit^) fA'S^i^ few®tfl 

sre^r ^tnsitaii gf»i ’It? I |c*tlNpst«?r 

T8C? ’ft^c'i '®tn»ita!t? 

fifsffw 4(1 I <sf«r*{v5;, «ttn 

'*!?’ I^r? 

sitlMS*! sTht?*! ^tn’lf'?t? C^ •ir?sit«| -iNf 
•sr^l «¥C?, '^t?1 'eiCn’Fl «lfi|¥ nf^siM 1% 
nt^«jN f ft?i ^3n V I ‘fli si 
«tf#5i sfc*i sir'll mten? 

^efe I l^tc« >n^i8 

n^5*!S! c83k^3 V 

fe^ti ?ti fent? fe1^?i ^i\ 

fent?? 'st«f 4 )m aH ^ 6 ? 



c>Tc^«, 

I ^*n:9 

Adiabtic cxpansion-jfl^ 

*1*1^ Adiabatic coinpres9ion->iH 
^< 5 ?t I Xnsftofta nffl- 

vifg^it «rtc^ I ww 

c^ft^l'S (Convective Zone) 

m I 

IrrcXf’f^ltfl I (fll '5|*^C9^ 91^ ’fffl- 

•^i^rfcsT I nfif- 

e»i!f 

f^f^JT TJW Xn^taiTfl c^t^ ^itn 

=ri I 'fift? o* Jff|si '®tnsrf<«1 -<®° 

cnt^c-ni® I *« Icntr-^stw 

Irttl^tf’^pst? 

'■It’lXf« ^t*\^’1 I 

C*i'l ^1^-~iUJ5? tv, 'BfT^^t'SSI 

sjll— 

c?<ri I 

'« f^^itBfHtiT I 'atn»it«tt? 

cmt^ ^1 ^“RP? (Isothermal layer *11 

Uniform temp, layer) I |ltC^}- 

fv^tcfl f^r«9 «rx9 c^H^f—"fr««- 
’iX«ft’rf^«F ?if^, '8il*i?t'3tc?tc«\^ flfai, 

«fCSI¥ ^It^l 

ntsf'® «iwt® I «rts 

XVf ^fkRii^, c^sftw Ri\ 

vcw I ^tsi« 

^irU 


Xf5'Q»r «8^ 

f»f«tt ntt»f I 

tf« cnwBtc^f ft 

’Itl5'ac»i3 I •« »8Ci1* 

itP ^Utc?3 ^!?'ff[tH R% ffXC^ 

^H?i« ?ir I c»rl <2fNf*ff ^i:«r hwff^t¥«i 

Pl^1« JfspH >^R C% =^t’a?l'3C*<l 

'Bjtc^ ^RK rvsr nf>f 

\R “JftJT- 

^C«l vilSl® ntc^ I 'SiUttfij 

«ft?i*ri ft«5 c^, M\ 

^f«8tC8t <4^^ ’ft«r »1C^ 

'«ofn-f: f?f 5 tci 1 

t. f®. C^t^ (r. D. Bort) 

<ef1>( Rtilt 

RfC^R I r*P» »|t»I 

^*« 1 - 

^tti CSTfl*! t 'Ri ’SIC? ^T^N^C»1<I 

f«r«jr cXf'S^' '*i^^l *{81 I <^1, ^c?8 

f& 58 f«\r*f aft^l *!tf CR, 18 -m« 

»itX®i8 ^nw J|<F f^fSiir 

«i8T|i ^t*{tc»ra nfafs® af?^ wi 
Jl«(j< fVa I fS. f®. c8tS « 
uit v]^c»ia Xn^it^ta 
®ta m ata cira '<8Ttc>TNt^rT*i ai 
«81 naa®^ Xc»{ fifa^ vwa 
litc^tfVata ala crr rr 

at^^caa ata caa c^rc’iTf’Sfsta i 

catena *5(c^ ^ca® ca»ica 

b'fVat fa all»i fe^Ma 

'•ftcatfci ’TfFa fsfi «it^fa 

faaa ca, afa® af*! '»i(%ata- 
ftltai IrtcfetfVatta na^a aa, 

^atf^ 'Itatai -at fafsaj ati«a 
axe# x« feaa i |®'ffawi4*tatt 



mtm % 

c^>35 *ftitt«1 

■♦fiHftCl^ I British Association for the 
Advanceaient of Science-ilfl *t’l‘ 

ten 

HU fVcntfs^fii =?i 

st^n ^tc«t?*t n? 'nc5«si 

ne'jfsi I 

^f®ntsr¥.ti^ ^•*« 

f r«t« n« 'nfweafCJi^ ?,c«(rn nt^i ntf« 
•nts n<« n^asT^'lif f^ensr ( 

nten afln. "eitln c^fIcsa 
c<ar 4^18 c<ft<ii ■^irc^i -sfti «ft8 
^f^w" ’Fcani 

>i\-nc4 «ftfn?l f®fn ^c?rsi i 5[?t- 

artnf^^ ?jfiii '^^tr^^tciiia n? gitc^Tpit^ 

^E?»ft®, c*l?PC«fJtp5 '2t’?r« 4tiFf®^ 
?5|c® ^tiH®en ftsre®? «ir^^ 
?Tri ^tis^ensr c^fNl 

’Bftcn? 

c’j. ^Ic's 

^tss'sen nisi ^t?i n«^«1 ^ten 
c^, n^n 

n«ft< ?if?iitt^, «t?i 

*?1^ I fn«tc«3 nij 
haarf^^ ?ft’l5^cna *?tcn -ajifl^ieiTS 

nr«*ifcn« ^0 nlln^i 5tnt^c« 

I fat'eesffl ffs ^asftf® 

njtfscnai ^e^*! ^nc? nitnn 
cww c^, cjfsrtw 

"BlrtiJeSl* *lta|l I f«Pf U!^ «it»it| 
'♦fiwt%n5< I vrntfn ,^1^1 w *ici? 

L% r^»i, *}< 


fiwi . t *'1 »s 

nc^ I n« 

n*ft<r^i[ cntncfn 

fenw c^?5faf«ts 

* 

nfs^irn ntc^n 1 f«f^ -^tt^ 

)V]**a 

my ^cfl=T «, «fne*i ff 1^1 

ntc^, nc« n« ^nci 

^ta 'nta^T^T-^f^al it% nt^e^ 
«ttc^ I 

cnitacfcna n^tvta n’pi #f«ii 
f«^5 fn. m. c?n << 1 ^ fiaca fevi ?fac^ 
aftcafiii r<?nta '(Ffaai ca, 

c^sfr^a n?fc<fl n^ftn^ *i^nt*^t nt*ii 
af%« 5i?ii«n ’^ca*F n« n®? §w®ta 

>i"^^«tca cnifi® <ilai ^ta 1 
^a cntcae^cna n?J^fa ^f^it^fn ^n, 
nL'^al^ naln'i ^faal cani mta.i c^n 
'arfcatlt*^^^ aantfs antral 

c4aa aFcan m\ a* f fsaif^fne® 
cntcac^cna nata'ta nafai* ^a 1 

'Jt^ta na c^n. f^^«f 

ita at^n fecaa" 'nleat?«i nfaai na^’M 
5 t*itn <«a^ ‘flfi W 9 [ nt« fcaa 1 f®fa 
naFj afeaa cai ^ncaa at%^j{na n% « 
c«tfft?l nfs* ntai afti ^tna'i «rwaf 
ca^i ca ifaala c^wfapa n?K 
^ten ntl, cn fiaca f®fn ’sifaps® 
i^ai iv^ «fna ataai >»eaa ca. '«! 
afaisfn sFnan ai H^tftn nitfac^tas 1 
afsisfn^ ata»i'SC9i ®f?t®a ^tfaicaa 
«rata ^tan 1 

ata5«n i^a-'Sf’te^a nen' «fcai- 
®f?tal cata ’ata^ aj^® ^f&c® 
ntca ni, at^a'sen ca a^fjfc«fa-®i«ta 
araatc^, ent aitaita j?Ic® «jfaic«R -a>' 



▼fin i 

▼Nsr 'U^*! ▼fiff ^fl«f 

▼iwi srtlc§tcw=r 

«fr^^¥ 3Tt« 

Ttl 5 '«jn- ^ c^^s» 

▼fin nficfl? «fr«=^9i'5ta 'ttr^- 

?▼! ▼flt'SC^ I ▼[9ft» 

5?«fi?'of3ic^ ^▼“'^▼i5 fl?rt^ git 

(Atomic woven) ^rftn <fn ♦Itca I 

flfjF^t? ▼W 3T?«! gD 

▼Rfi ^in- 

▼tnr®^ «f% ^f) < 11 ^ ▼(^▼i 

^C=^5l ’fC^F I |«f1 

▼cfl, ?ltc^3 -fl^nr fl^T^sif^a 


’i?!^ ▼t® flf®» 

▼t«*i Sc’ltF^fftC^ 

▼ftn '^nK *ifl*{tf^ 

=Ttlir »!r?^ *ft^i *1^ c^ wt^. 

sf-a 

▼*f I 

♦ffrKi 

C'<^ ^" 5 ^ "Ittflf '^h 

'«it^t 3 ^tn *tfl- 

wN ▼fin t5 *ftw ^11 

^*tfl!fl 59 [ ’al 5 c®r^, 


▼wi 




c^^i ^tn 5^c^5 nfl 
*<rtc^i f¥gnr5T*fc3 
^55 n<ti:® nf 1 

^Nnf c?Cf af?tS ^faF*i 1 Iff 
iwn: ffli fti i f5t5*f« Ifcf ftcf CJf 
nr flc^ ^jr»nf *«rti:^ 1 ftf*ic^ 
TO offc^twf f tff tf c¥c»r 

c^tffl«taf5r ▼▼ ^cf ntcsf 1 «r«rcTO 
’ifltT ▼rtc’T c^tcff 5n[T l <111 ^1 

Pn TO |fC*r« f%| fic-ff fSCTf 

c^tf « Uf af^f ▼Iftf, ^n «<▼«*{ 


flrf^ ▼tf I ftf'Vi'« 

▼fftf «tfi ftf ft® TO 

▼cf I '▼f’S ’T^'f 

5 if~Cf «ftff«^ a^tfar ftfll ▼ 

c*ftni ^1 ffl icf 

TO fscf c^fsr cice 

^t^l- ^Tf I aPtf-flwtr^Tf «iifl 

6USJ a|^T cf, ^5®*! ^TO 

c*«tc^ ▼Cf aflSsi®*! or^ftff W 

*r<« «rc«j¥ aTf^ff Jiw aftfJirf fmm 
▼fftf c^ffT sri cftiiifn I m% wfqs 1 



cftjg f^^0Ftt*Tl8 5-«rc*r vw ^rti i m 

«ftf¥ftvtf «rir*f *r« cKzf c^t^fSi ^si *f^w ^is Htcw 

»tii sr?i!j isftff«^ *fto"f ^ariw ><’1^ ^i5« vc« 

#w c¥tJ? flftww '« -sfi'ci jfcff i ^ 5 ic“rc^ 

«fff1 'irf^e fefVw fltti >r«^ '^tcsT c^flfc frt §i5 

^C'il =ft \ i{c»fT c^ c¥f^ sFci I «rc«rv ^rc-a «itf? c<ftc?f4 

^ 'BTH? 'ilfi 5 Cft^f « 

'sitwtsT R’?? I •itc^ i > 4 ^ *f'«r«l6 i 

C-SUlfetC^ltll ?| c»tti|« UE|?- 14 ^ *j^f«cq 5 i?t« 

cftit «it‘f^i:*rfl a^^=r-*T^tT ^raq '*'f?f«3tc^ tfst®! ’F^ii ’?fa a, *4f*r 





4 ^ 

fra 

( ▼ ) •trt5tfi(f»ratr*l3 h-f^SfaR, ( «f ) njtatf*l%tc*ia C^\5Tf*ia?s| 

a f^tW*T I 

? \ ’fta*! «^n=® ffcw ^ 

c*rttRl «r® ntc5 c^, 441 'ii^f n «r*n i njtstf^fnutR^ f^Ji^ 5»11 

cntSli njt«tf4finit>J 5rt»ff ‘4ftw\iTcft^-f^«taf*r*fJf«tf*if5ritws 

5?^if^Trran c?«ii c^c« >rt<ftw tnti ai^rdW 

ntwi m wtn fw- *4^1 ¥«« ntcii 

f WI ^C?s < 4 vl ^l¥Sl C^M •ttnt’ftR 

C¥ft4 ^ii» f2rfefiF«t>T ^trf—«4¥f5 a ai^»nr fW iplHI «rc^r¥ C^fWI 1[3f 
ctt^i c’FfatB <rt« ¥W f3i§5nttnfe ipw *rcf 

^\^MJ a'5 vff .cft4-f^t«frsn <tc^w« caFft*rtHtc«m aicf'f 

< 4 ^^ ncf ^ <rtcfi ws ^^famtc^nr 



c>!r^w, 1 »s< 


'srfeji cftc^r? 

stwT 49m ><1^^ "*13 T%i «tHiS« 

nrf ^^'ss \ ^t?i'9c« c^u 

fti ’qtif I «n:'?TC’p?r «ic«fT c;iptf*{tc*rli*n 

^#1 f^c« «itc>r I nc« c^t5[ 

?i5? j?it(T r^f^fjnttJT ^fSfl 
'PJ I ’Bltr? 

^15 c^t^j ^91 «rr«jfi5 cpu 
<^(c^rrifR« nt«(t?*i 

ntc^ I *nT«tf^f^iittw 

It « c'STf c5f^, ^ 1:9 ^w- 

carft« 

«!rt^tir «\iT-R9^5?'e Vi I 

cn'fsf « <s[c?i\5r 

v I '4ll’T5 C^, 

n«f«c'® ‘ ft9 fsrlf^!(tc*r? « 

VC9t V, 

f^^%9t£5r? r<®t^=r « 5T^i:^tc«r 1 

« 

uii(:*f?r 5T\«fji 

corc^ v\ 
c«tcf I 

'Stlrt ‘il^^=«Ft?t ’*!J(5C'ia 

^9f C«fNt^ ? *t^fcw fiftftC'fS C?^ 
^ C^tC^I® 

arc^- ^tc*r?r ^citf^'® ?:5 1 

ffl <rt%c?^ 'fluffs *it>3 c^tt^fa 

f^I ^t®F 

^tc?a cftJi{5 4Hf*J^ 

•tftCf «TtC^ I c^tt« « 

m^\ c*T «fcw^ 

«t^51 

irt% »THt3i's; ^itJitc?® c5fc<r trc? 

cat%« 


I (ijr?? 8pt5fsf«fr«^ w« 
cs\z^ nt^ I cfc^i? •f'si. ?f%, WS1 « 
^n?! 

«'?fB nt^ ^C>rf¥ ! fff f45f9 
jfw «(ta, 5T?^'<5r's c«ri? jjfi ®^ti5 
wa® *iwr V ( 

cat^\9 «ft%^ c*{V^T-*i%f^r^ 
-pn I 49t%c<r® « It 

‘U^ »f®:«fii c^t^ 'itfl «srff5f ^znj 

^nr i 'fl«f5ic9^ 

cf t® I <2tt%9 

sfts ^1 '®t? 

5(c<tj'fl^^lt 4rt%9 

'iftc^ *iwi 's ;?tf 

^?r?¥ nRir®? ^¥^1 Rcl’r *f<ti:9 '11^ C’^Vh- 
c¥n«fat« *!ffl*r« «r^¥t® v i cni 

fsisitJT 5r^^C^9^C*l3 
?? I *(5:’^^: c^tJr-f^^twrsfii ¥r«i gfcn® 

^r% I Mif c¥t5f-f^®tsfr^^ 

'«i^’it!:®l ¥®¥«f9i f^c-t^r c^tc^a »8t ?a— 
ca^iT-c^taj m-C¥ta 

c^t¥ faf^a m fac“ta litca «if3tfa <srf«i 
¥ta I ca\a-c¥tafflf«^^ ^fta ’?ta »f¥»j 
a^c^iia ?C¥. 'actfa *(wi^ faif?^ 'srtcf 
®ttT ■« cv ®fi&a ^<1 aH?ff^a 

affS*! f^afsr I cah-c¥ta«fq «ii¥ai*f 

¥[aai %’f^'g* »nica nk-fa»ic^a ^catn 
09C*i ‘flat ^ 

aasf^aa « caha »»t^ ¥ra 1 ca^-c¥ta^ 
m « ^Hfs ¥c*!« cala c¥ta«f^ 
m ^aar ^aa « ca\acaa arfaat^ti 
<«f ¥*ttf a»it ntta, aftcaa aia^»t 
c«ra# ^tw w c^a*c¥t^aa <a¥i5 



8b 


Sitll ' 

*fraj «tits 

*tcif c^'Sil »Tf ^ V( 

f^—c«r?-cvt^ « 3jc»fi fV 

<«*l^ CSj\fe\?F ♦rH^ «ftci5, ’^tif TW Cf?- 
«f9l '€ « 15C9l« C^W- 

usm 5»lf« *ttw ? <111 

«rrs« t 

'6 ^Msi1 

»fWT ^f«,..^f?HI ^r*IJ?t?I 

^tr^a firt6*t^ c*i\atRaf 
•ft'Qii atir I n(flU«i 

‘i?ita^ta ijtigt’fl ‘saffB i '^|S 

ff»i sfsfS 'jqa'fe I 

^I8 *11*^1 

I 3??t^a ^aatfiia <«¥ 

c?ttn near ’ra araje jiHi cwj^ cwi^ 

4raF a[«il ^rasr i «it*{tc«fa ^atc«i atana 

?«f Jit<rta lita ^asfe *iN1 

c¥t^ cv»!c»! srrf? ’rt^ «?tata Jit'll ’ff«ra 
I ‘fl’ra 'qat^ya ¥Rai *itca, 

f¥l »iH ai sftscaa a-® ^sp^caa «lt?la 
c'^cai ift ¥C9|« ¥«¥9f«i fsia'^caa cJiapir^ 
« aTc^^^r^^ «ft^a c^car aiwn 

tHa'stksra artnta af^a i i5¥}§f¥ « 
f^tafnlSa c»i3f «f^JT c»ft*i «Ttata ’iwta, 
^¥?1 '« fe^f^a Jft^i c«iap c’tc'i aetata 
fe's'ia aa, crista cjfc?a f¥|^l 
C¥C^? aatata Tf^ta, nt^eva Jim 

C¥tfe f?c*i'« ^ta ¥ai 'fl'efSi 

'atatcjfa »rtata*i i c¥Ta c¥tJi 

f^aisr’ifa ,«tt*Ila acajea fa’aafa «iw-'^a<;^riia 
’vmi\ ^tci, fa®ta[Ji’si5«tta 

¥ra c^rc'i’r 1%wt^ ctaPi iis—is 
Jitwa awii «F*[w a?cwa»f^«rt^ 
f f^^la ¥W5t eiJiti 


^Wiai {aa'i a< >Ji *[<'1x1 

ca, «a¥l8 ¥ttgitt¥?[-tiC'8 c¥r^ 
op9ic»i 4c«r¥ atas c'f c¥ «arl§-ft^sta 
aa I «tat^ 

¥ta c¥c^ «f>8 cwtm ®itfnca fare®! 
^ can ata ‘aaa nrs ^ti:*<c¥ 
at^^ta ^<.*11% aai claf^a 
^xtfaala ^aa^ta faca fawt^ « saa- 
>itaiac‘Ta acaj 'Sfga Jft^i aftfiTcaft»f ^aaa 
'aa wra 'Stev acai aj¥ '« natc^it^ata 
ft-i ijtaf^si I 

«i«f-^|[a’fh sfaM ¥aata 
«rl8»i hwrf^¥ nft’Fla ^rcatsfa i 
sfrttafaai Jrtsi¥ <a¥ ¥it^a 
fta fata »i?tafl •iffvi ¥ai cat« 
*(tia I ttitcaraai ¥ta¥ ^tt^a 5 a i ^laa 



fs® 

^^stitcafaai Jj^fet^fa 9iats5»r f 


ca5 9551« 5jf^ <*a^ ¥ia¥ faftfalta i 
catfa a^ataj4\ «nrat ’itat'e aw i '•wi 
JTtataa®: ^jjifaffa aycaa awr af? ai 
nt®itw aat^tw ^fftw att¥ i aittafawta 
f^wfw wta *fa^ft 



4 8 '^ ' 




C«»jtil >itc«^i 

JfrfPJfil^l »i<8f^*r (Euplamria lugubris) 
fUVH I 

49 jrat¥9 «r«it3r \ -^19 wj ?{S 

c5t<f, ijf«9i 49^ ^ic^far I 

49 ^9f5 *{9C^9 4^C"t '®19{l® H9, C»lj6 9tc^^ 
C*rC^-Sr9T’?W I C'^C^ C9 Ctti^ 4ifi8 

C9fflC9 cnt?, ^9 9t*l ¥Jtf9*s»T I 
^^}«9^*! 9?*tt^ nitC99Ttl«l1. 
f9C-f9 99C*19 9f^f«tC9 >1^9’^ C’8t9«tsf9 HC^T 
9tC¥ I 

Sfrrt9f99t9 *(t9t9 CifU 

9t9tC»I1 f?C9 C9C& C^91C9l C?91 
9t9 C9, W9ft9 4t*f1l8 91 «ft^t9 

'31?9 «rt9 991 ^C9 CW9 I ^19^9 ’FC9¥ 
9^r9 9C«fr 9*15 «ffC9 9t9 49^ 4?f{5 
'«^t«99 *fC^ I rsfC99 9C9J 49 

^n9 ^15 C5t9 nf^CK 'Bli I ^9 ’[?JfC^9 

9r9J 9'3C^9 '«{^-t|5 *l"^-ffC*r ’39'^^* I* 
W «tfff 'S «rHli89 

9C9r C^t9 *1^9*1 991 9f9 9ll 4^ 

«tt9li5c‘f 9'5 9f»l C«f91 

W«|l 'ait'fl^tf?, <n9t^r9 '« C'49^1 

C9 9^C9 ^Ft^l 91 CfH, «lf« 

CTOI C99j C9, C9 C^T9 

C9ft^ ?FC9¥ »l^tC3^9 9WJ 
«lt9t9 %^*t9 ^C9C1g I 

«7tl9f99t9 4^ «J'^S ^9<i9 W^m ff 

9itC9 y\m ? ’T¥?i «1t^9 4^ C9^ 

■' A' » 

Cf9? Srjtr9f99t9 9t91 C^C5 ftc^l CW 
=»W 9t^ 9ii\«ffej ^C9r f9C^ ntC9 £9, «t9 
9NI <9| 49*v 9H1 St^« ^9t9 

99 «jt9 4¥lj *lf9t9^ 91 «?f8 99 91 C<f^ ? 
499 «n} ^9'r9Wt^C«r9 9i:9^ fS9it9 5?t9*l 


I ^£9 tt91 499 «fr9f £91^15 
9£«tW^ 4^,^ 9rt9lt« f9C9Cl|9 I 

«199 «f9, £9^ ’39’f^C99 9tr3lf 9J9^t{8 
fV? ^t99l £vrC9ff |fe?fTrt9f991 >3^9^i:’r9 
£??:?9 9C9I 55t'^Fr«tr9 jf^99i *frtt99^tt9l 
9t99F 49>‘ 991*19 C9^t9 «ft£f I 4^ 99F*! 
C9tC5II 9t9r 4^ 99C99 £^t9 ^ftC’f, 

£9'9f^ ’tlt£99ftl9t9 99T f*f£9 ^9|£*f 
9t«t!ttl ¥9!:^ *1^9 I 4| C9ft9 9^1 9?»tt 
£?^ t9’f^C99 ^£*1 \ •|?1i?t9 £991 C9£lf 

£9. 4| C9't9®f91 '4f9£9f9’9l (Non- 

specialised), 49t C9Ft9 

f9£-f9 9^99 ^£9? f9 I 

^19 'Bf< 4^ £9, 4^ ^9£9r9« CVt9«f«1 
«f£9taf99^ £9 £9t9 49P 9^9 9F99t9 

V^^] 9t£9 I 4^ £9t9«f^ C^Tt^tf t9 

49*; 4£«r9 f9^f^9T9i5« 49^ ^WT 

'«19r’|« f9^Qp99t9l8e £99 I C9 


ft>4 
£919 

C-tH ■^£‘19 9C9J 4?*1 ,£9tC99 

£991 9t«9l 9f9 I 'SW £'!rfl9 411^^9 
?^£*t9 49(9 £9!t99jf4 i9FC9 m f9C"l9 «rf 
ni£99 9t9, srm^fftta 

£9C99 9C9J ^^9 £9it9 C9Cf 

9rt I 4^ C9Ft9®f*IC9r 99l ?9 Cft9 
(SUgeneration cell) I 

,!tTtC9f99t9 9^4£t'fl99 9£9 9'^^t*lj5 




Ilt«l« *^'***^ 


6t*l«rfl C1»C¥ ^tl t 

'OftCf, cn«f»I ^ n|tH9 fifZ^ fCffl 

uQfiS 'eISftff ♦tifK ^cs» 

(Regeneration bud) t 

cnc« I <ip*i-i: 6^. cn^, 
gf if n?t< «(ff« '4’?^ 

cn»i c^. «rc9t«f5? ^c*i 
«{f^cif5i^ c¥r^«f^ «?¥ ’fits*’? 

9iiw fhz^U^ ?in ^t? i 
(flua <ii¥n '«i'5t?it 

«i¥ *fc'( at I 

aw «i’!l 'sc^ -*a=(ifk:=T^ cat^a^ ca 
f«(casi r?c¥ ^fiy «tc?<? ¥i« 

c¥ ? f¥«tw «t9i cfea ail ci, ^twi 
f^Ca^ «IW1 '«l'5t^ ac^c¥ f <*^1 
c^, fti '«iNa cac¥ aL^*^ks?i cat^iafa a<r« 
c¥tsr c^rtat^itia^ tm «itc^ i fai 
'4ai{S f¥ ? c¥^ c¥§ iw ¥c«ir, sTFtr^ifafltfl 
wfntJifcafl an ^aWi cafe 
cafe nm awH, cat:? ?iTat?f*ia a?H 
ni:aflc*n aca liifei » '«rWs af^=»3 a 
?tat?f^a a?t=^ fe«w5 iifa'® 
ififei aiiij I aica 'at«'« 

gsai «fwisr5? I wa carat 

f«rca?i a?lal^ c«fai cnci, catsi^fa 
«t^t»i >j%a ak ac4. '®t?!a9 
fai^ca viiaa can caca cBta at® ai i 
af^a !ti ataca cetcai aia as^ aw ai i 
Cl ’ant: citcai akai 
c^tai in I 

aa irai, artta^iti itai catfe 
fica '•■ell aiian ^at itat^ fe^ni ai. 


^ 11 ffeifs ai • ®ii 
nwti^ii icai Cl, <<a{5 itii fe^it 
aii%a cica «<ih can iMti^a ait< 
fi:a» ai» II '®Tii '^alB itll fee'll 
itii c¥? I itatifia nit< '^ririt'S' 
itatifia aiK cica rjia « i 



8*1* ffeai 

f^f^s «if i^iakatiTl «tt%« «iaa 

^ I ckfe, ^ I C5ti, '31 itii, 81 atirni 
ai, * I cafe,«»I ai. *> i cm 
[ o « « 1 ^, 'aacai aL*t^kii ai®i cafe J 

atii Cadi'S* aiKt ai'sfkii «tt5[faT 
aw, faa aw «rffei^a«ii ‘flfe 

fi^i aiKtii ataca 
al«sj^ atat^l ii, a[<t^ 



carton *8^ 


4t% >[*^‘f fsa ^c<s 

•ft^C'SI—^ta aNi « c«^cwa a?? 

*itai « a? c?i«f ntacsi I rsj“«1a 
^«rt<{S «rtitl8c^ ‘flfn Ufkf fan^a 

a^Pl I 

c^a^^ 4t%c>ra *)c*«t fsr^t^a 
'8nr fa’aw^a '«?rc^ i 

4ai c^t^, cst'T, atajS ’ll c«i^ 

’J5<ia «aac^ ntca i 
4:«jcafa w«!a Kcar 

catena 'aia»fi c<fcf caK^ ^es^a 
fca, =itaf sra—^1 ni c«rc^' ni-l ?ta, 
®t=r *11 Jfai «itata mHI, « cicfea 
«[^cia wi atca^ i 

»=!* fscai ^a^kfta'^t £ft%a 

c?arc^l ^cac? i 

^^^1 f^f^a cataii att<€ ca, ^a^c^ia 
*fca aTla a« Isa'^a *iarca ^ckf, ns®^ 
«{«r ’15’fkita -sfa®! '-acaci 

sfiataai i *^caa ca^-c^ta'sf^i 
fai“ifa® ijea ata ^a i 

«ta ^w®a 8?tcaa m>a 'iiafn ‘iic^patca 
cal, *iiaa m ala an ^tatcaa enm 


6ta?ta atal ta^^caa a*a«1 i evTa 
aitca 5ta?i fVe? cnt^i ficaa acaj 
'sffata a^a 6fa'!?i ’f^s ?5a i ?et^ 
c-sft^^i aittn. ^taa ®t«ri "atca a^a ?tc^?a 
c^tai^ ’i1^® aa, « aa aff^cai 
«iHta atcf, ’SFfsst'i cailsf 'Bftala 

^a I 

^®at^ caai cm ca. c^^'^a ^caa 
acar—-aaa ff, arsjcaa acaT« c?c?a c^ta 
c^ta aj^cna ?Fa®i ^ircsr, afle 

a^ataa* i '«^tatcaa 'sjtgja ca^efe 
cac9^ ®i «fHta ’iwta at i >^1 fiaca "^ffsa 
atai «itc^ i atscaa ‘S^fS «rt5C«ia| 
caarca *ja<kaa asfa^l cal, caatca 
atacla as aNi 5T«ftata ®ta 
fsafita ’^-yl cac^ atc< i ®ca 
all'll faca ’atfaai aac® ■afacai, 'sitaai— 
a!§;a « aa^ ^Tta ’^fa^tes «Faifcai 
« aacai, «ilarc'<a cah-cftcaa 
atajea cacf ci^^tarca, ^sita caca^ 
■fftat'^ca 'Sitaai '«iaa ^aata? fsafa® fca 
ala, a®faa ®l 'alaal-lt afa!?l ^^aa- 
atacia afaca-i 'im «Fca s^ca i 








6arwt¥ *ftf^5T 

■-* 1 . ) 

5»ifwia '6 ’T^c^fE?! ^tc*fa 

fa-w^Fa ^I^rcaa a<jn c^sfi iifaef*? ff«T 
'« ^*i I ^jE?a ^ifan^t c^rc^ 
fa?fa a^rcia 'srta ^>{8 

«rta[a I 

^rtcntE»i1-ixa v^itf^sta 

*(ftaft«t®ta1 a«f5r kc?? ^«pnw sarc^F 

«^rf^i a'af^E^jif, *}^t?H5rat 
'« c^t^ 5tarats( ^ncsia 

ntftcar «fjtcntcaii-i^ c^c^ c5ic*r Kicjf 
b'n:*ra %w n^rstani afa%»isf i ffcf fnca 
^tcra r^ a«sia 'Bj^faata 5?^^^ 

^ca—4af*({i aWa #tcaa a^it 

at<8ca f^i «ua fa i 

dll ^rsfcar aE»iE«a—&tc*fa 
^ta^t'sai as nfaca-r »!»^f f®a t 
'iisfc^ atai Stc?a caca 'svrr 

attaa, ^tcaa ?at^i aij aafta^ 
<1atfa*tf«a ^ca-'ca-r fig 

faE-rac®a ^1 vopiaj^t^ fti 
-statfi^ ^ I 

aata« aE»ja—uar^jE^ ^^a^acaa 
*fa PEara ^f«=^E^a (aEJi «ttatal 

cata fafl^itai > ^a-^i, ®ta>t9 ^a^ta 
mK 'jfa^fa aEaj atf^ata ^»[afi 

^Wi»a ^rfa^'sa ai(taTa«ra *ita 


atarat^iiS ac»\a, 6«*5ci 

^a®acaa ^aw laa nfatfa ^Eara 
^cat caE« ntca ac*! ^Eac^ «it-faf| ¥Ea- 
ftE»iai «rf®w ^ pfa >aa*^ arajSa# 
c^ta apf® ^a % calB 
8fEa8 ^Ea^ f tf^Eafla i 

f«fa sar^cl ^ajtijaait'a <£rac«F 
aE»» ^ta 4 <fH ^Eaa ca, caatca «ia^ai 
^t!^¥aata f|*r, frf ftc® aaa fkn t^l 
=aa I 'sitatcaa ^cafln fata 

caWEaa ataE^fa ^i^js .a^caa 

at^iEafa a^—-a® fsrfaa, caff^^i ata f 

can a^Ea^-n’ nt^atfav fitka «itcatr«f® 
ia| hk^ Snft® ftcna i a^tftnstalat 
ca »r^n ^Ek « Baffsi earcntf cac^ 
^cn faEa ^caciia, naa®; ca a^n at^ai- 
fa<FEafl caatEai ?a i ><1 a®a tfac® 
^ a^taftaafa '«EitEatEai-i> vntfkfi caE^ 
etaratalSa sEsra aat^tcn ^af aEa at«ai. 
etafata ^acna e^’jEi «ra«aa, a?t®H- 
btalacaa ssr^^ck ^ajtff a^'^rcafa 
dia* cac^ atai ®ca ff\ ata afntfaata 
flea ^tai—caatEai ^Eact i 

a^tftast^fai etarata ^nn cac^ 
§fE? cata ai“faE¥fl atacaa artafai cacaf 
Bar^jEk ETJ^Eaatcai fa^< ^tfcai 
^fa ^caE^ai a5?t¥H5ta^ aEaa 

ca, btsratEai afSFa flE^a «ftatai faca 
caEa asf^ka '^w ’^ala ’ra^a 4t«t aca 
aEa ami I It-fa* cai^ c®tai 







«o 


4t«cii3 *rtir 

®t3T c?<n 

FiT'^Cfe Itsi *l-»tc# ^t9l a 

cntiftwiT, c»f’rtw 

511 ^tc^rcf ijca «ii^i8 

ntw 'iic»r 

ffi»i5i 1 ^ ^c«ra '^itiT ^8 fjj^t^ 

«1<K «• ^^1 

^ftgr 4c?l^ ^C!r 

cf, ^tfli «rtf i»»« ilfir I »r<F»i 

wf^ f<r«f nflcifl 

^c«[T?i »iiiitq f^?[| «q| 


3fft8(? §*f5 ♦ttac’isr 

^t*ni «ft"fl «rtf^ I 
Far^ci *ri 

'ehta w cwm «, 

f*rci c*r '«if%c«fj5ra ^rf^iiS ffq, 
nit^r ^c*i cncf I 

’jf^re Kar^ ® '^tc»it® 

>?f8 j?c«fT ^taits 

to ?CSC«, 'S'fttf’f 

'^fc'ira '«Hti 

fwJit 4^1'^ ¥nr5j fV, ’«rtf»ii“ 

I 


^3^ »Piw «’sijt 2if%^a 


fk^ f?5i ci^ 

C?tc^ 5{i:=f ®C35f I 

®tsf ^^«it5( ^??c«f h ^5 '■Its cnt*i5itc»w 
«fW 5®! ^’ifl 511 «its ®1 

'omc® *tti 511 f <ii>i5i to ^sc«j ^t*rcs, 

5C9\ sst»i« cn^i fsc®i 
^niw *ttot5s SIS 5(11 

StSIt^ aitaitr^fs®' ^C»1« 

>ltto ftastiTt SC»lC 15 r, ifgs V 3 . 

^spstcl ’tt'lt, »is*t « ®*isfta<ft5its «t^s 
c*im tot^ ’t® 8* 

SCS >lt?CSfl ^SCSl "fcsil »R^1 fscf 

^tCff^t ®sr«si f«f^ Staisi. 9t® «• 
sfi «fcf «rf« sfs ><1® c®f>rcs® (*^c^s 
m ISf st^f I 

^injns ^nz^ stn 

•ttsti Cft5i awtoi C5it, apw^ CSC® 
Sttsr «S\ ntcs® { fsiftsttsi 'il^^ ntft 


55If5C91S -f=? C®1 «ltci^, ®ts »tCf 

«ff®to csW ^csf '■Its® s®css 
stsi S’FS *1^ I 

fss^fs S^CSSf SVCSS »fC’?S ’TC*r 

c®s«i n^sst^stl *frsf&® ss, s(tar 

'ns^ S91C® cnt^ cnstcsl stress 
siff® nt® ^cki, c*TStcs^ nsf tosi®i 
®«t ^sci^ I «i^c«i c^rc*! c“ttsi stis 
ffs-s3*rtf«s -isf, 5f®® f^cs csw 
StSStS ‘Stt'l^ts -f^. CHtSi sfes st«(ts ^ncs 
fSSteSS -I’Jf I 

4SS S^ «(Rp»r ®ftCf. csstes fiiS^CS 
’fit®}f<r® sfsi gse® nts 

su ^tll sil^tcss *isr, <ssts 
cstos -fsf ^s\ '■Its® Sts® s®s ss- 
•ttf«s' itsf ststss ®4ss CSfStW ^cs 

ntsi 

. siftt® stn ®t^ts ^zm ’isf, 



*«% • mtii I 


c*lpfcsfa -f=^?, c«f%c«ifB^ aa^f•^ 

«rtc-tnk-t -!t« 

'«VC? c?? I 
?3jr«r^rc5f? ^T-ar^rr*? vcq 
h « cnMsit^ c??=i ^t'Fcv, *rtffH 

plSSfiTt CMf^T VSlt^tS 

m9 f??v? nc??*ri VC9 / 

vt^i nc? -ftv? ’iT'SN «»r« 

c?c«f ?«ic»f ^r?i ifc? I 

*lcv? nr?*fK v?i ?5 c®f»f- 

C?C9J I VC? V?1 ^?!C9T C? 

«jcf? !??, ^t? nffl?tn «ft9 «• 

C®PlC?®t I 

V® c^tt? «c?^ V?. ^t5!c?? «r^f« 
C?^ Jute'S? I ^Jfvtc^ 

?,|c^ f?>itsfc? *fc?f?'vfS VC?, ^t? •rffl’irt 
C®f5TC?»l I »^CV«i(tasi ^«» c®fjr- 
C?C91? C?*il V?, Vtesf? ^«f( cve^ 

c?c® *ttc? ^v?i ’Ff® ^c® ntc?, ?tc® 
Vt?? f5?VtC9!? mw 5lf?? ?C? C?C® ’ftc? I 
nJlvi VC? cTfVi cnev. ciFfnc??! 

■tcv ^5? ^C? Vt? I 

c? fiftc*! »rt®i «fW? 3?i, 

f??fef? I c?f®'«? ^tsic*T ?cn 'flv^fsr 

'su? nt^r '®J»cv. fvv nten nti?® 
?i fsifar® ?Tfe? f^vfe sf^? 

f??f%'V? I fvv ’Tt*lf?V®tC? f?8f#V? 

nv f^C? «fC??CV?1 ^t^ltCffST Si1 I ^tc?? 

^C???t? f^?? Vt»tt, c? -tv ?t5!C?? ?5ICV 
« CV^CV VC?, C’T^ -fV 

V?t?t? fevtc?? ’TVtJf V?1 I 

f^fvv? -iv ^t5{C?? c?cv ?tt?f^V 


c?\^9fT 'flc^ cn, ^tev »i 5 cv^ VC? 
cvtcv t 

-fcv? vt*rc^ -^5 sti ^t«rc»T« 

^®tc? V^TV51 5rv ’*tf?, Vfwvc4 ^»f- 
iitfv ?c^, vf?^n «rfv5i ?t»T •fill 'V?^ 
cw? 'sr?nt?vJtTg ^c? VC® i 

vilvl VC? C??l cvev, «t5'3 VV 

*it??c?? c^rc? ‘fl?? v®v®fv <rf«fv?t? v1? 
v*c?, ?i vf®v? VC? vtcvi -lev? 
itrsf^?! Vt%? ^VC?e ?ci? fvvi, ®1 
^fl?cst1 ?r5t^ V?l V? f?, ®C? evt? evt? 
v?v ?C9tcv?. r??t^r ?® ?t^t'? 

59tt5aivt?*t C?t^? V?^? STS'® tf'r-?[?% 
'Q ’IVtf? V« ^«»Vt?CSt? VCV vf®v? I 
^t; cv=tc-r^ ^ttc*i 'sfb^v 
?cvcv?, f??^v?Hv «it?5t«?t? 

vtr?T? vw vf®v? I «iJt??® f?v1» -tv 
sftJrfif^ «rf®f^?i VC?, ?c«'? ?tv 

VC?, ^^c?tcv «rt<v?t?? 'wfwi cfvi 
cv? »r?«(-rf^? "vf® VC? i 

®i: cv^^cv? %®'?tc|? cv^t? 

V? 'vr??t? «rrr« 

envafrtv cv^v c«rto*ritcsi? «r?t5f i ■'«f^c?t? 
f?5Tfvvtl5? ?<^?tc? w*ivrcvT? 

CVCiiVCV? V*IV!| fjfC? ?tC??*I1 V?CV I 

l^?tt|? cvt=f evt? ^vcv nv fvi?«i 
vt<vl*r vfli vcv I ???f??® 

vcv? ?c?T vtv vc?« «rr?cv?i ?fc® vtw 
'V^«l ?t?C3 Vtc?, ®t? WC» vtfqcvsi v^l- 
cf? ‘^?T? ?rw’ I w ^fwcitvv 

^*fv?v f?c? vnvt?vr?t? ?t^ ^vf? vc«f, 

vtcv f«®c?? w ?tlc? f^rc? wvvt?t?cv? 
f??f%' ^vtv? V?C® VI vtc? I 





c^ >T^ C^U to ^«f3, ^tw 

^^jg mt=r c«tti§^ i 

cn^ c??w c?^t'S)^fti 

’tfH’T^?, H'S* ^^Fi 5 ^C9l 

umi? cfirtfSsf I uic^c^ ’fiir^r 

cfiftfBc^^j ?fiT ^1 >i5csf| '8i5;jitif 

^1 

€rcTt«f!T «rtr^91 fa?m 

(Biocatalyst) 

^vi I 5i»i®: 

Cfft{5H-Wt^« I 

C^ «{Tt^^f® «ta 
C^ltl^RW ft?I1 i '®lN<H artpT, 

^ ’T’t 

«rc9taf^ c<2rtfBir, ’^^al, 


nffK—'<i^«rt*i «ft=5’T ’Ta*i»rif, 'sfa 

4(15 c<«fCT fii 

'*tl c«ft(5irc? inasiS mt? fe^n- 

*ffs( Kai cnz^ *rtca I 1 ’<rt«- 

■:9i:aj?{ *ic«fj «[#si c=9?sft^5 *r«rt<? 

arcataf^*^! nfe caitnii ar?i 
c^c’^ria c<£rtfSci?a «iwi- 

W's 5?^ I 


Emil Fischer '<’!<> Franz 


Hofmeister c^ltfSw at’Tfllf^¥ 

¥fl'c^ f5f:a a, c^ttlSsi 
'isijtfiic^Ti 'Brjtf^rc^a i 
'qjttol (NHaCHCOOH) 

R 


^*fat53 »icf cnnjst^® a'9 to 
z^^^— 


R R' R R" 

i i i ) 

NHgCHCOOH + NHaCHCOOH->■ NHaCHCO - NHCHCOOH 

—HaO --. 

^rttoi 'afjtfn® wjtf^c^i ^jtfir® cnn^tt® a'<i 


c-2ftlBc5{ 

ait^twi anc¥ 'sta 
¥Cf¥ ¥Wa c'«ri:¥¥a¥ 

•ttca I w^¥tt>l Sanger «H5h®rto?a 

ata‘ita m^t^n^ 

¥:ar¥ t 

c¥ ^ c^rtls^i «it«. ^1 
^Jtf«(c5n to *4^^ tjp^ 


^tura <3®*it5f« faf^a i ca *Ta 

^jtfawi ^rtfn® to ^ta 
^t®3fai^r« c«iti5c*^a >ti:¥ ’Ttw^f «it¥ca, 
^risytaja -hU ca^ ?ca i 
aa, w ’«rt«¥raja ^r^ra^tfa^i'# 
faca^ai ^a i c’lt ¥to nt¥- 
ai c«itiBsi c^cf «rt%4f 

c«rtoa ’a|s« ata (a*l 1 



drtg t un!>*r 

c'rc’F ???, «t?f cT«i 

<i?^^ -f^’F?[1 'St’t «ff‘?lw CSftlSii ?!:«11— 


'«"t®¥3i 2n%sf cerri5csrff ^tf^fi 


c^rH 




c^tiSiT 



CJl1^ 

%«rt%8f 


-sritH / fti( 



vsi^* 

84 


a* 


’•1 -’^s4j 


48 


!r1 

C3lf^9J 


^b'«» 

St 





a 0 

84 


at 

ftsf (^rl'eirtH) 

^a5»8 

^'OS* 

Sa 


ta 


’-ifS-’to* 

vaa«o 

88 


a4 

apfvf 

’«s»-’'5!i^ 

o» t * 

— 


sa 

srTC<i5?t ( c*!*. ft.) 


41 


ia 

'Stfl'® 

'<!53-’^8 

sab-" 

«9 


8a 

'SftnN 



ss 


18 


ia«i>8 

V'SS" 



SS" 


’«98-'«#« 


s> 


as 

«m*ift^Fi 


'an- 

'9\r 


as. 

^l5»f 

’<Sj8-’4?« 


8% 


ba 


iS'ljS 

vsinp 

Sir 


at 


’<«• “’Ssi 

^b-^» 



b* 

c^rr? nt?, 



ftf®i c*rrn cBfei 

»it«rr 

4^ 

mzWf ^tc'® ¥*i 



’■rst^ cv^r 1 



•rt^sr m] 1 






n^¥i 'vw 

cm C5fCW, (Yeast) 

c»it ^sisitif firt%3f 'iftf w[rs[^ ; Ttc«r^ 


c^tt? c^ c^rtfesr 

«ft%5f CSrtlSjJ, C'^'iJT—SlM,3ltl5, f®5l 

scir^. ®ti:« «rciitar4\f «irrftc^i ^jtftrc®® 



•ift«ifr JTftftH ■ 

=TI f¥»(ftc*l ( Fishmeal) 


c’ltf'f^^rn 


a «twtw?l'«t ^rfftcsfl ^rrPi® 

’TC^ «tt^^ ^!t%1 C?t?^ 

m «rN 

1 'fl'l 


51*^1? ! st^t 

'w ^*ftTw c«rtfe*f 

«rrtPrc®« nft*itm y?^ i[»Rt- 








C*H^ff«J?r*l C«fC<F ^c?t5f?f?[ sirlPtC^Tt '«tTir’TC®9 *ft1sit-t 

<Jtjt*j / i«> 4Tt5l Jit^t&rcafsr 

'srFtfjf© wt® 


c«itl5s? 



(i VO 

t¥§fil5r 

1‘b- 


8> 


8'* 

f7.:7tf73? 

«’8 

f tn j:^tc¥7 

i'V3 

®Tlf^51 

«v 

'^t7f^fH;i 

tt'» 




IV 


••J> 

f77tC7tf75T 


+ f^7tC7tf77 



•flWC^ C?t^1 Clt^ff^KtH- 

«Ft'® CfiTtfBJF, ^1 fkl^^ 

«fSFt9tE:»T^ ^ai c^c^ *rtn i 
<T® 117 7^7 T^Cl^lS fkm% ^59^ 

celf Tf?:?. ^tc'® f^’FTc^ 

7T7^tt77 C^S^ICTT 

7I7?t7 7*71 7f7l f7Wf4^ Charapagnat 
(lITt’f C«»1 75C7 

^7 ^1 C^lti^sr ¥71 I lilC® 

7^7tW C7 7tt¥7. f7Ci7®tt7 
C«rt{5t?7 C7 7t|r« 7C7CW, ^t ^^71 

n«71 

wt^f c*ltf57 ^'^*rt«rsi-f“tw ¥C7^|5 
*ftci I «r«r»i®!, c#®t7i ‘Sil 
«¥¥ Ctr#1 wt^7 'Tt^ 55*7 ¥7t75r f^ill ? 


8> 

4‘a 

^^'i> 

1''V 

8V 

«■> 



S’Jt 

8'- 

i'< 

t 

i‘^ 

(fo 

<’• 

•i’l 

Ti'O 

^•8 

")'<> 

^‘4 

i'® 

■iV 

\‘h 

■i'S 

'SV 



csiti5c77 ^*17 

C^tH f77f¥7l 7C7t^ f¥i11 ? a *!‘< C^cth 
f9^7|J1 C7:¥ r<7F¥7l «ttC7» 

JT"%<sSi:n 

¥7t« I C5f71 C^C^. ^^C¥tC7 t,7- 
*(f7»(K*! fH'Bf77 47^ fnftf^r®^ «lt¥f7 

C7% aftit? 
C«tti5^ ’31^1 ¥71 ^f6¥ 517 1 «j 511 ^C»{ 
!^7C¥C^7 7¥C$ f77r¥7l C¥^1 f-fC® ntC7 I 
C¥t|Tf^7l7 C^C¥ 

niirc5i7 nTif®;— 7f¥ c^cStf^iilsr 

^C^t91C517 n7 7t'lt7r51¥ «rr¥7t7 ®tC¥ 
Cit^^T ¥71 771 C“t}f7^ C’fc|rf917t7 

'9 C7t^C77 !3lt9lt^'^¥cn 717^® 77 1 
«it9it^«tn 7i77ti:77 »r7nc¥t% 7q^?-f.a- 







(n-Alkanes), Hi I Ht’Ctif*! 

(Isoalkanes), (Alkenes) (Fermentation) c^c?F 

(Cycloalkanes) <4i?f^ ^iSf^ *tKfr 

(Aromatics) ?ini^ I 

*f*rt< i cnc^ cn* >rt<(t?i*f«: f<Fsisr-5if^Tiii 

♦T'rK ^f%?i i£fc5tw?1?r wc«i 

m’s 5fft^cH?r ?[!i i ^ ^tlcsi- 

«Fil1 C’lC® ntCfl I afCH «fi:5tw?l'f 



»Jt®H C^N ^Jj ( <11^ 5|rfj(j:<j (A^ 

«|^'f (Acidity) ?t<t1 *ltlf, ®C^ Wt^Jf *1(951*1511 

«lt^9 «lTf®tf99r- V91 i?9, HtC® «l|^ 

9itn ^f%«tt« ^1 *lft’ft9 *19 ^f%9 «rc^ sinlarH^* 9tnt9fH'f 

f9f«9 itHtffH^ *i9'ti:<9 *tf99t‘i fH9"t9*f nftc<9 ar^m «irtt^ i 

^9t V(, 9tc® ^ih H9C5t1t ^t^Cgtf-KCH^ H<rj frW ^W5tC*f 

C9^ tn ^ItC'f I WW f99C9 f^9 9tl «ltft59 *fttc9 9ft9tl9 w^tlt^- 




Htna 

c’rtf«nife «i^tw ^ 

C9t% Cf-tJf^Cf c’lr^ifanit^r C*(IW ^<v» 
•rtvfCT^ m9 ftctJf »(irm 

^1 ?cs?i fscs! «r^ta 

^?Fj5 ^tn* 
*i«fj Tm ttflcii 
«fam% ^NJitai-hr ^t^ii ■J\^\ ?t^C5r- 

( Air lift ) I 


«*•» 

’OfWt'f9 C'ffC-f C3!ft??tC^ 

nc^’inntw cntlrfSutv c«fc^ 

%«,’ttwCJT<r ci58t ^i\ I ^t»n- 
w cnctrf^nt*! nRfc-it«f=Tmtc«i?! 

'6f'^c»i5 '(tis wf 

nt'sui c?tt^, ^1 

Sit'S spiic^ nU3 yq^* f^^fft^lal '«1 C«fC^ 
*rfl''>Ft^«i?Fsti:a ^^nt<^C5? jt'ssi'h i 
c^ cwc-r csJtfScs'ia ujs 'sf'sta acacs?, 
c’t^tc^T sjac-ia «tC5^1 

«f"f^»r' 4 \a I 






c^^l, ■^U^ ’»}t 5 (?il af«i I *Jtf?^, 

c^cp I f^c^r "sjc^a Ppa*! 

^tHtc??r ^ti5^c8iw n’f 

wr?! >intH 5fir, f^f«« '»r^i 

'« fafsil f<3i 8»“8C nt^st 

'®tii nw? 

=rt*( «ii I 

^1 ^1 n?»iti^n i 

*t«»ltll 'fli 
C«rt^5T, ^t»!¥|il I'SJtffS 
«r^i5i f5w 

¥ft¥t«fiit¥ »r^c8r ftftew ¥si ^trt i 


(ij^ f^r^JT ¥a^ta '2rciil'9f»[ 

sum i c^rr^ '®f\5 Wir& 

«ft^ C¥N1 C«tC¥ 'Sfitn ? «lt9C^tP?fatWff 
'ii^ ajHtafS ’iiA^ 'sjtcsitraffam ¥C*i i 
¥[f^at*( c^ ’i¥»i 'afti-«r^t? 

¥W, sirtff ^^’9 

'sfitf, f^?t?r T^v>\ ^t»(tc«f9 ?ftna *• 
’ll? ^t? I 'ilt flt% 'Sff'OCa®^ ilf% 
sttw nf^fs'® I Jitait? 

•f?tc<i «ft*f?tf^ ’^^tC’® nt« I 'eif®- 
f^al C^C¥ 

^ats 5¥1 ¥Ca I ¥[t«Mtf^StCS« 

ti?{6 ■<5^ iir’Sf«r»»c¥ c<t\sc® 

S11 CMt^*l ¥ti» ! '«t 

’fjtC’TSr ^tuOl® ¥99t9 ftC^f I 







< 4 ^ fffl «15 

I 

f^Jta ’T^c^ ff ^[^\ ? ^r^rCt^r «r^K 

9tc® ^5^ni 

519 I f<Fl ffJTl9 

c^wcw’T c% >r9^ 5r^, r- 

cifc^ ^^ft9 ^tcs '§55:«rji 91 , 

^1 «rt9 I 


^Tt«fJl 5Ft9Cl|5r I 
^tCW9 51C®—9t^rc»f9 ?fjtc*f9 

'a{f^5t9«^ Wrsi '8lf«f^® I 

^t^sfSC»!9 »?C^9 f9f¥9C"f!l 

9f«tt»i?i '81‘isfn n^sit^c^ 9:9 i 
f9ir^C5?9 ^ZW »Ttf ^tCT? 

591C^ '*ftC9S‘ I Jf?t^ ?ffsj 

^t«rt5t^l 5Slt^ ^«t5r «Ttr«^1 


'AjIv 9C<3% Jt% 



fei9 

9tc«9 C9»!t9 ^9«RC99tC9 99 I 


* 4 ^ 9 t^J« ^fcn- cft«ri c«rc9f ? nf^sscn nt9 1 <4^ 9tc^9 

f9«r^9l 4r*rt*l C*fr9Cf^ C9, ’5rt<FtC-f9 '^*8 nr 9tf^C9 C«tC»T i 

«49 991 cntfsci^ srrJti *ff9, cnrts^ 

*ifi9Cf9 srn’s f«. f^. c¥c»f¥? c’ftsr^ 99C‘r9 ^l:*r9*iti >41 «t9[9«ta 

ntw 99tiffr9 9fca^T C9, 9t^9«:«!9 ^91 '«rt9t9 cnz>f ci 

«9l5 flcict life «itc*tt« 9ff^ f^cutni vcw ^ 

«ft9 >1. I ^9 nfe*r-^nt9t^« f4<f 







*rliri fc«i c^t t5 

©*fwa ffC¥ 

« f^fii5f*(—4t 5rit*r ?itmi 

c^, ^iit^r 4t9 c5^l I 

4*tc5!r 

<*r«{t=1^! ^f%CBf^ '« WfJI 

1 5Ft5*|, 5ta '4^^ 

j(tc^»ftt:^ sr-Tsj 55 1 *4^ 

5tl-sr5t5 5tls|SC9ifl 5tlt»f^f^:^ ®nc5 

c'sr^T fe»fr55 ’5tft 5fjt5r«%?F 


(5^, >5f ^!^<m 

%5 f^f«c5 *f'?r» ^t«ri m i 45tR« 
fC5C1 C’T, 5t^5^C»l5 <4| f5t3t5 ^^!F 5t5C55 
fe*r5-^5 >r¥»j «f5t5T«: «Tfin:«f=? « 

srt^cSrrarc^ii wt^i i 

*4^ ^t5CiTtf¥5f5 ^t5t5 «®t5-^5¥ 
«rR5¥f^^ ¥5C« ntr? i ’«it*r?i nw 
5C»T ^C=r¥ tC55 n^5t? I 5?l 

«rf^ffn^ *11 ¥3C»1 

5tf5« C¥®—’slt*lWt« 
«rt5 1C55 C5f®«r^ 5?t^ 

m I 


^C5rt?lfW ¥t»r 


*tt^i, ¥t5i ^\xm 
ST*I5 ^t^5 ^fl’T «f^t5, 

(r5ttCSf '5I?f C¥t*r 55f*» feffcsr5 ^fk ^»f^5 I 
»iit ’St'e^ll « ¥ail'¥art«t5 f5f%5 
C«r%5 ^f«c*f5 STJffW ’!#« <45^ 
n5"nc55 »ft5t5r ^tf5r« *ttw hi i 

*41 Hft^5 5911 55 »lt^r¥H 

(Lichens) I ■2(t5 9lt^r¥H 

OrfHtlF *tt'«5l Ht5 I 

9lt^C¥i:H5 ^-f5t9! a|t«^5 ^f|frfBC¥ 15 ajT¥ 
wr^5 «(*t5 iflfiB rIh 5ff55l Htr¥| 
^5t5l '4HH«tn *i5*HC55 Hf5« f^PfSl HtC¥ 
C5H i4¥fB ^!%fr HWStI HtH 55 I 
af^5 5H C“rt55 ¥C5 
«(tCHt55H^rit5tl5 -|#51 

¥15 1 €f5tH <f5tH •lt^C¥!r- 
HC5T '4t'at¥t5*tH (Endocarpon), 


(Graphina) «f^i%5 HtH ¥5l 5t^C'^ 

*ftl5 I 

¥tlc¥H *Tt5t5*r^t 
j 5H1— 

( > ) «FltV¥t»ltlC¥H (Ascolichens)— 
¥55t¥fB 5f5 ^THC¥tHt^f5Tl5»r (Ascomy- 
cetes) carn^H 55 1 

( 5 ) 5TtPTi::¥t¥t^?:¥H (Basidolichens) 
~‘9|t^C¥R5 «t¥»lt5 ^^-l|5 5f5 HJtPfTOtHtl" 
(Basidomycctes) cat^ iait¥ 
C5t« ¥tt¥ I 

«r¥R5 «r?5t5*l ¥[Ttt¥l»lt^t¥HC¥ 
¥[t5t5 f^H ^trtr f5W ¥51 ¥t5 i 5¥1 — 

> I (Crustose)—*4^ «r¥t5 

•lt^C¥W5 ¥lt¥t*Ti? CHHCfH ¥tf *455 
^«¥W1 f5%«tr5 ¥ft¥l 





»itlc«FC3i '« mvi 

» I C?tf»l?It«F (Foliosc)--^l^ 
nt«« c^rf«fc^ ^ I 

fs|1l5C«^5 ^t8l3 ^tlaftlsT 

WHt ^ ^tC¥ I 

'a I 5 »tffBc^f«F (Fructicose) 
fta Hc^ia ^ta -rNi> 

^ 'Ttc^ 

at f f^ic^ ca<ti ata i 

•ittcafwa ^-fat»t «i^»f}g afa 

aiai ’ta^tca fk^is ^ca > 

«tasta sitlca^acaf c^tacatcaat^r (Homoio- 
merous) a*ii 15a I ^“tat»! aRr 

•fjt»tt:aa af^t^raa fata c^ta %im ^ataaf 
aftc^, '®ja 4 f^ta ajt^c?F;;ncf cijfettatcaatn 
(Hetcromcrous) a»rt 15a I 

^faaft^n c^tf^tatsf ajt?ita 

HtfafB faf«a ^:a fa'S'S' 1 . 
^•tcaa '•a'^iiScaf afc^ar (Upper 

cortex) a»ii Vi ‘^laa 

(Hyphae) ftai ’t'fe® I l^ta B’g'Rft:? 
af^:agrw afta vafaf^^ at^fa* atca^i 

aaacHf faw faR?^ 

•raaita atc¥ ^-tat^-^a (Algal 

layer) at c»ftRif®at»i wa aeii v 1 ^a 
wal 5 ai|Jt»ial) <tfRia ft^Rpa atat ‘aa^ 
ca^*ii a»ti aa i at »i^faa 
aiaft %a aa artfapa atai *rfe® <aa^ 

«alk¥ fai fiSar a*it aai •al a?a 
irta attart^a fe<.na ^a i 
«fcaf c¥tf^cataf « apl^k^t^ 
«it^C¥«a ^*n:aa ^8ca iraiaf atc^ i 
»iani wsi at\a ^tata-irata 


aa I «icaaf ^taa at^fcacaa *ttca aratcaa 
?tta aat< v i casRicaf ^Prf«ii 
acai ^?tai ^twtaa^caraca atatax vja 
^ ^^C9t 'Bisrsf afaa Jt'^a ¥Cil 
^aa6 afaa« aif^itcn '’fwa’ «ta a?l'* 
'Br^-f caat afa -^la^ c^a'twtf®!! 
aqt V I 

»it^rfa f^aie ^rataa-Rfii 

’t’^a ^faai ate?; aai—(>) 'aa®? «?aa 

(Vegetative reproduction) ; (a) '■IcaVa 
^aa (Asexual reproduction) ; («) ca\a 
'Sfaa (Sexual reproduction) I 

(^) efi^fta isfaaf^ta 

at^c^iaa aitatalS ^ca^lB ^ten fa's®* 
V *aa?> «ft:«xaf a« ^^z<s aitnta 
fe^aa V I ®faa ^faf®ai at catca- 
r®?ta atai ntcai catcaf®ata«Ri 

aitatraa ^afa^tn cai^ otlfe 

^fiaa ®ta ^a 1 tftcaa «tmati 5 

41? at 4 iaftfa=f ^aata ca^ta uia's ^ti?tcaf 

caN ^faai ^pa^iS wta^ a^at 1 

(a) 'a:a\a «taa—^jHtftat^capraa 
i^aitaf «i*^af5 «iaf®ai at faecal a^^aiS«,ai 
?tai ilcataai:®?^ 'a^fa^ alat 
^«,aa apca uia^ atlfa«fa baatcaa 
^tfaat a^a at^cftaa ^ca 1 ^ca^ 

aaa at^t^a '»rca\a ajaca ^c"ata ^s^ai 
a^ra 1 

(v3) ca\a afaa—ca\a ataca atlra^taa 
aistap 'a^afe "atacatcntfaat 'axtc^ii- 
(atfaai ^«.aa ^la 1 "atacatcatfaat ata^ 
^j;^-wai:af«ii{Sa 3Ptcaa a^ta «aa^ 

^ata atax «rga nfaatta ’»ataatfeat ataf 
rtjaRa cafta atc^ i ataap 

^-afaraf«wi5 ai?cat^ i ^ata Pim 



«itir 




•ttftwi »<i^^ Iftif I 

%nw9 «j^hI8c¥ m i 

§^tc<r3 c¥rt-«rt5tfl 

^f5 jyflf« ^^51 I "ntiisftISft? c^Jft^- 

t%s?^ *iwi «rc=i-r ¥c?ii 

nc?fl JiMc# f%g^ B?tHi 

5lt|l 

*ri ^jtc^tc’rtfsi^tcHa 

Pmc«rt «rg5 

♦ttocn '•^itr^^K gf I 

<*!j¥lc«-—cmtntfl '»iitrnti:'<iffTit»f 


^tc<« 5iw «rgfl 
•ntaW^c’fn c?«ti ^t5i -JScw 

«jjtc’(!tc‘nt?r »j^«i I «ra!^»! 

I ‘fli 

«itfH?l ’ti*! I 

»lt^r¥W9 

«rnt«fsr I Ini ar«i7 

^1c^« •itl’t I 
c?c“r 


n^ncni <fll 

»itftn^ CTtI 8* «R »T*f^ 

ffr»i=i I *T«t*if% ^nrt'PF 

»ic'®jar5it^ n? ‘fli «iflmc5i 

Jimt*!^?! «sin‘i ntflsi fqfnl 

¥f«ni >f«t*if^ ^tc»it5j nncn nftncnn 

»i*»tc^ •fftncvri 

nti ’rftntn <5^ nnHit^ 


%«t-f «{5{t|, 

•tftncnfl nntHn ‘«l 

^rtntfli n?^n‘iw 

'srNtlfi’r^ ntwn 'n^^tfincwa 

attaint 'e '«^tfnv ’"tantfl ^T'^c# 
^tnta atf^aF nti vta^i i 

ncn^i c^, ’n® ’ll# 

ntc’i nfiacfa atfn^ «tf«ki fla»! 

sTwri nil® atflf fa«%r^ 
«itc»it5T anta nliatfa fafanr 
« ^ifk^ ^a^trn ^a*ll ^fwstra 

•itwtffis nlatfln ‘*1=?^ «tnt^ cnilt#- 
«tra flaa% 


#1g 

f^-n.'®, iit«n life, 'ij 



3 f^wtsr 


»r*ir wi\ ^tic« *rtw i c»i^ 

’rtfl^F jft«rr«*i '5rft;c«t-tci{fl ^rstu fsft 
irtsf ^fata=T i 

faaaff war »ff5a s(?t-ra nl%- 
^c*rf ^t*itc?a 

fa«tc^a «r6tfl « «r>Tta fecwc* 

’wt^T '« sr^f^a 

'« faarfJicaa *fth’i;<3f «ffr-f^i 
'« r<isiH faaaaf ntit’tta *ifa- 

6Km 4ifrs faf«a ^^sfte^ta 
?ca=f I nfiam =raPif^® watir 
*ia ^ti?t«ar®ni nca c^ ?faai-'«i?Rata 
>l\a*|a[ aj^atcf tflaN nfa^a^t 'srsjatat 
fafaa ^tcsra ama aintacT ca aa 
ata-alfta af«at:^, ai af^ata 
a%ttfi fecsta s^faai af^iafea 

a?Ha »i«ifpaa at^tar « n^catfn^l «rt^fa 
^taai nfacica nfaasra ^jRfsa 
<fnta '« nfaaMafa w a'^at^r 

^ftfaaF '« lai |f^a ’jcn ^rsmacf 

facia ^tca ’if^a «i?cata a^caa 

uia\ ^t^tcaa '« a^catf^^l 

ftaai ^caa i 

^ I fefa '8 aji-^a^tar 
nftacaa ’Ttcia atfaf atataa 

^ftcaica f^ata r«if®^a) 

«ir«lta caata' ^(jtai 

cfta iflac^a ^94rtr.’<.» atcia 
%ta f^aaf^'« (ajtiH 

fife) nftataa catatar^F i*rfaaaftt% 

cafa aatia »r«ta ^?{catawa 
acaa i nflawi taf«a ^afacia 

faata-faai% '6 ^far®l- 


atca i«jacia f^casata m aat^ca 
faaat!5at?f ccraa ^ai a^atftii c^tal- 
ai^F a?tia atataa«tca faaa%a»ri nti 
afcaa ^a^ ^nfaas >r®Tnc®rf wataa 
«rKai ^caa i «(«;*ra acatfs® ^tcitsal 
« facasata ica n^tfa*^ faata 
faaait^fl aaiai 
afca watfa«'« vi i 

'i^na c^tataji' a^tia ifaacaa 
faatCt ^t^aal afafs affe'® '« 

'asjcalfa^ a't^ata atcaa m 

ifaacaa faHsa ^i^facaa vsitsfatfaa^ ara- 
aataf ai atc^^nsa a^Jlcn aa^catacaa 
m a«ta cii afcaa i f?ata- 

faaa?la acf aatir aai«fa« a'siacaa 
facasata w g^fsr^fa^ca at^tcai ^latf^a i 
acatfs^ ^rtcatsata nca ^s* aiaaat'? 
iia®fi'6 a«iai > a^a'af«3i‘ca 

^??catfa®'« ^a f 

>« 1 afa% atia 

a':^ata atcaa ifaacaa 

a^taja'a^^^a? ^t<ffa\ afaf^a aa3- 
ica acataacaa arw asjacaa faa'^ ca 
acataaa-aa c4fa5 a^affta ®U1a atafca 
csjfa^ faf^a ac'sja acat^® ata^fa '« 
faatff aft^f-Fa) afaf«a (a^faaaaf '^itfai 
a^^a aaaca a^® Ttafft aftfsa 
if<{taF’Fa^a\ « atataa asiacia atcaa 
®tfafi ati^afsa a^ria a^ta 
catfcaa m feittfi® ’Fcaa i astfa^ 
aff®t^twa^ta «ifaialcaa fawftatia 
acw^ a^prcaa fa?^ c®f(a^ ^atf^i 
'»tfa¥t?atft ata«fa a^’ti 
a^l’af^area watfa® ija «aa^ a^ata 







^f*if«?r r^if^jj nc<f « 

=lt5l 

^cafTtf^srsar t?i[^ 
*itsi 
^1! 

^*iai 

?*iar 

^^«rt9i^5ita ?t-t«tj 

^tTt-?(*l Blit'S 

C^t«l 

^Ji^ar9it«i ^c^tntajta 
^^n»i<ptf% ata 
^rs 

%iC»ttnt»!5ir 
%^c*iiwK ic^ntajta 
^«t*fa?^a c? 


^araarfa* f*iaf 
^^-a 5a?a^ 

^«i^9^ia5r c?a 

•tfaacjra attar's »iu^a >5.«»ir-«9> 
’itcs^a fawta^ §ia^5T ac*«rjt*ttarta 

*i^tiai^ ^t’^ta aftaf?i<(a m a^at«f 
BsMii ^faai «{?t“(a >»«»>-*»• 

atc*ia m ^’Sta's^Jra cw a^tiac^p 
»f^a>ir5a *icf r=)^t6caa ars «JTgta a^^aa i 
vflt «f^ta a^ta ’T^a'sif^aFca ^Ct'» ^a ‘^a*^ 
*ffaac«fa faaa'®tafl taata ^?atca aa- 
a^aaf^a §i«ta’?ara ca aastia 
a'^ata ai^a a^a aia '« ntaai^ ^’^ajffa 
a**lt?a ^facaa afaai ^a ^a i 

<t I f^5»ia ♦iftapa' 

afaatwa fafsa ^^%aa a'^ata 
^ttaa f^ata'iai ^ftata «rw 

f^ata aa^a»v ("aifs^a) fa^tsa faaca 
acatfp^ ^tcat^ata *fta «ii^fn fnaiti 
^Ct« Vi ca, afaataa 
«rr«ita caata^ aatsft '©^^t^a'si 
cat^ ^rTt^pt^^jt^a ’t's afcaa^ 

a^^aa ataa acatfs^ a^^ta af?« afaacaa 
faataai! naWl afaatiaa; 

<tf«ita^ a^ta ai^a im« aftacaa 
f^ata naWa *rca fa^tfs^ a'«ai atf^a 
aira I a«tnf« aatatai ^mtavca 
ar^iaa ^ caata^ 

cata a'^ata >»%a-i* atc^ai ww 
niaam flata n?hf¥ *Tra »r»ta a^- 
aal^afca fa^rfl^ v i 



•ifflws f^«it!t '815’rtcfl iiil 

«i?;c*jlTfWfl apfr f*?i(«if<r^ Jim*! m- 

«t<ff fwtc’* n'sti ’i^'»i'sif^^tJi 

<5*» 

^ I „ c’tt*rt»i53r 
«I „ ^r^iarf^ f*ii« 

« I » ?t"t'®« 

«I «*J?far9!t*n ^c<rtnt<rjtii 

'srajCTt^cffl ifll ’«iRic^«tR?i ?t^- 

« ^Cl"® 'S 

^f»H1 ’tTJ I 


t«»« 

«»( «t^*i 

3lt»ft=?1 '«lf^«"!!:5|9 3»T«tl 

»r^jn*ic^ « nfii- 

5?c?5 sff® tic®^i e »n5c^tf’r«tfl 

8f?? ®t*r^ i *if^5i?:f* ^r^- 

sfw PsPr 4^ti ^wsf. 

’T^CatfnsI C^ e*j^ fwc¥ 

'»itf1*l ffaai f^f^ 

^ta*i C-f! I 

^t: ’ic'iJH catn "^t: «n« 

fawfs! nfaavf •ffa^'f 

^t; wfcJiar^iH 
” atsiwf^ f*iaf 







>rtc<nfl ^»£-f P 

cn, iitHfii *fC‘r ^ r«. r®. 

<^f?ir? 'oint^ 

>ifir«ic?tli *rt«¥ 

( ^t9r<l^l1'9 ) 

f^’stf’«^f»\if ^lc« f^fif r®4^ 

B\t3 ^«JT I 

i PsriT 

«l»J ?f5?l c5® 'tsi^lSH 

«r9i c«[5i«cii OT c?®i- 

c<i-tH 5rkH? ^it^tc?! 't. f5i% tft^ 

'®tc^ I C®?CSf'tftlI '^silts 

c5® 

Jltc«1 mi^ «f5|tl« r^«l*t!f C^!t«1- 

3^tc«^ M^f ^ttl«f UnU *11^^ 
*13 JltiStcaif? «!*(, r-in « 

Wt^f Jin' (ii'avc'.i) i;)8to jftc^va 
*itaft^ ’f'ets 3jir!3J fi»ftr&« 


4N <ii3f 3««>i?i »il3ftc®r3 ‘SffH’l »liln'®ta 

35*1*1^ I 

iS8l Jftcn «r3fHJl 

*f?^Ttcn3' *fa ilPiffl f5i‘?c«i ^tt 

3‘r‘i‘i'Ufl (>>8vo) I 

sitC-»3 *13 Jltc»l «1<1^ ’rl3t3*l 
fafn »ll;?t^' C9lt3f3!'8t3 fsi^lfe'S 

^>4^ 5rtc3i3 c^i ^t»r 

^1C«13 cn:’^’«3 »jt>l *1% f®r=l C3F^3 

alMSia'l I 3Jt^? C3tC3Tft? ’i"*lc^ 

>f%t3 ’iR'^ ^C®! Slfl*l«1 

*l'f«Jl5l I 

( ^?>41-<S»- ), ) '6 

( ^5i'i»«-<9l ) ^t^fJ’lt®! I 

(.^ ^ f®- f'S «t3C'®3 

3ttW3 's^l 3t|*lf« 

f^5ft:3 ^tar BtB\t‘«ii I 3l|*lf5 *tcsf 

^|3T3 arsr ^’lflt|*ir« 

3t|*lf«3 *lC'f ^3^1 C*f51 I 
^fnf? ^ >3*ic*i 

<ji^ ‘c«i3t3 «ri3r^j| 





f^?F*tr«* 

irtaH 

I 

'e?if^5l iir^'3 



«{«fjt*f^ f®. 'Silt51 


cn5 fAU ’ifl 

>»«;> 3Tt»1 


'S ^'?‘25 *tnipt*i^i 

5^15=11 f*f^ ‘Geology of India’ 5lt*l5F 
(5it?5 c'^’f’f I ‘flit^i *tf^wf5'§ii, 

151*1515: 

’ai5»C^? '®iC55f C’l’tf^’F 5lC55l1‘‘^'* 

fiflfW I 

r5®t5f J^^.r^rcns 55«5( -aifl- 

C5-l:5a ( >385 ) fi,f5 J!'3t*ir« f^WSI I 

^r95t5 ’t^tnPfe fkl^^ ( ) I 

iS.«9 8 '®1§!^'5 '»(t^^tf^? ■ 

r^f5 
^tt^l "SflC^ 

aiC5tW"i^5 

C5^1 %955 '«5tfw?11 

5t5^ C5t>itll55 cfm fkzf\m 

i5«8 >380 >ltC»J fl5f5 5WC5 

q^j:55 m tar«arinF?jt«i cnt^tlis? 

[ Back ) 115^^5 rsf'«9lf«l^jt*l 

''^'® 

^155 I 

’aWt’f^ '€5tf*r5l i3<t!r 3^tt»l ^1151 

«Wt’1l5f9 C^\55 I 

'95tf55l f*T. '»it5-‘fl5 

5[f5fei'5tt5 ^1P f%W I ’wKjt*! 
'^It^ ^«it5t»i fant^ *fla 
»rtta^5i^a «ir«it^1-’iw9 fku\^ 










>Ttnil%f¥v 'Bijt'8 ^'«t^ft*i ¥ft(B fv69!f«fa^itar cert's f^traifw- 
ft*Tt#-<iia cat^ « n«r^< a^a ?Fjt»i fa^rf# caiitaiirt=r fiCTsi I 

fire*i5f I f«f^ srjt*rail»f ffaaatattwa art-rtf*! ^sfrf^frt*! 

'«r‘acat4t^a tf^fVr*!. faat^ 

»!"«lff'» ’twaita aft If^ata aiHaii»i ftcqa i 


Wt*l^ fil- 


«tait« ^iB-r naK-fasifa^ ^ajt*ras faPra 
sfitt nt^»! nt «tnti l^t^a fi*fta 
•aara ^Tfcatrn «rt^tt «rtaww ataa i 
^Sjrtfr*! ^ta aaa ?cafii»i *« a^a i 
*raatl-fa«ta ^ a^taFNf^t ap# 

*fcaaita caFrai 'tta ^aatcaa 

afct »«* »rti:*i tret naK-f<®rca caica*i 
atatta «rata tai ta i 

3!tcta 4^ f»c»!aa *rt^ca»! afai- 
teaa ( tra Prtfaftaa ta ctc^a 
feafait ?c>a 'iia^ ^ta*ra errata cact 
ctfajara jftcat twe®? 

faatea catawta tcaa i ^®aa 
fantftait® fawf^ afataetft aata- 

fawtcaa ^faitat 'e tjTctf^a acaaat- 
ateaa «taj*Fi i&*» atea aMacttt 

tfatta atai atlctfeafa naat*ia 

cta?ratt ^taf^ tea ^tet ^fweta 
'e ft^cs?tc«ra aaat«le« tnttfa'5 teaa i 
tfla tatca aaat^a tatta a^c»!l 

«raai ctf^et at^taa aaa fHm W 

tana. «aa a^jtJ^a. axtea*^, 

-tf^fe^at «aa^ f*T. fB. ^ t^aaa na- 
ati-fawtea ttcaa ncaaata afai faaaitft 
4aa^a ttaa i 

atteaa fa«tea 

aaltfa ^«a 4aa caf*>a -naKat 


aai caa-srrttch ^«rat ^ajHt 
fa. fe. «rta. ^laacaa ’^^ca f^fa <fitata 
’fcaani «itat ttaa i »^ir atia 'taitat 
^.ina. {Bc'Sna aattat acaatten f«Pf 
a’^ca ?taa tcaa <«a^ atra caatca 
n?t<-fa«teaa ^ait*rt fa^^ tar ‘«l 
aata fatai ajtea aaf^t *atacaa aft- 
«rfft a-ae# tia acaaifa 'tet ftfa 
ajtft at'® teaa i 

a^ afttanti'iga aaatt f^tta «iia\ 
ifeoi atca '« tataitcaa araaata 
aa aat'f-fasit^ai aaat^la ctiafa a"af%t 
acaa'ita a^attta ^taifacara teaa i 
^ Niraia ttea lattfat 
'atf^ta ta aaatl'fantca a^a a^a 
fat'« atfaata t?*? ata i a-'ic# 
®^a nttcaeaa «fttattf5i-*faifta titaa 
‘fli cvin <at aaiata ^aatai aiaM 
tfttfa a^ma fst ata aNafa tet 
t^aana caa-srittir-aairta afaaetftfa 
atataa ^itcat^f&na estiva ^aarca catfaa 

nftana f&t ettaata «at iiftaa aift 
t«taa tiaa i 

•at aaa «tajtt *nrK-f^wfat 
ttftai ^aa «it& aattfaftt af%- 
tfrtfa «i!tt atatffas ta | <at tftft 
tcatlcaa ewa ftf C4atttaf cKi 







I ?t*l CV'SH ^ C^l^TSf I 
c^5| ntfec«»I « 'Iff «*tC9lt>r- 

fN-^f^i iHl fi{« Pi^tc« ^r® 

Tftfewn «ttcair^fecaj5 

f«^ f^cw ’fw^n^rasTi '»t?r*f9 ^9ic¥t®^ 

f^c-T’f '«sr^;?^- 
'®Tt^'5 csrcfei nt^tc^r f^f^f «n=f 

^l^rfs 4»{ti «FWJT I <11^ 5ir»fj c^lB 

’"Fprf tl5 C?^-C*l*T5( site*? I 

^tc»i ®^9 nt^a®! 


c^c5i? flftr »r**ifW 

’ttwtw «rt5« 'Br<3fnf« ^vta^r i f^ft 
^fc?5»* 'a f3rc?:-r ?? »rtir 

f^rs^sr esfft^sj ft?1 

’T’airJi ifit's ^cfl3f I is«,v 3lf«j 

n^« nc^nfi 

c^t»l=«t?l =?Jt*ttW f®|5f 
f^c-r? ^t'srCt %»!5T I ®^a •rrfem 

'« ’Fpr^ =1*^?:# «>rirvl5 




<JiflS ^r^RHI “tap 

^9t"f11 fiHta ^a**! fa^itciia 'eii-stt»it9 
c«r5\ ^a. faat-^-a^a cfi^ 'biw a'fca 
K»i caci! aa—4asf f%» jfaa 

if»it6»i ^^a'« fift« fa I 

fa*itc=ia Hw ^atil ^a ^^aata 
w *tai^ ^tf^aita aFcac^sf ’rf%a 
aftr'^^la ^taifn^ l ^ta ^at"t1- 

falt^i vaata a«i8 faatcaa 'eii-atata nc««r 
c^trmitcaa >rt^ttai ata^cfeca* caa 

«ii¥i8 ^?r«ra aaj f?ta ^’fIB It^fa- 
Ft¥ta fkz^ caftca ck^i caa i 
«aa iff® \av ®t¥ta It^f^a Pffra- 
ata's ^at-tl’i:^ at®ta 
carTca ata cafaw Ptxa faata '«il-atata 
na af^a ara caai fticaaj^aa 
aaa stilB acaa atatrar 


^a aa ^ ^at-n faata aiii-atafa 

aa nfaata atai atca i 

aiar»ii5tc^ afa|5*t c*w 

aa^-arcaa ®itc»itffsai caca caai atcaf, 
afaa caa 'aat^ aMa ®t^- 
'Biat^i^a ^a ^t^aia i 

sfJifaCta faaa^^ caai® at«ata aw 
aaaarca '^tawa 'af^aa ^taa 

aca can i 

aitfacatfaata ntatesata ^afa® ca?^ 
c«?tat*^aa faaaa cat® cafaatao a^a 
c«rra® aa»i«srcaa ca aaa ^twtafs® 
ataai cnta» caaff*! faiaia^J a^a f^atwil 
feaF faatca ‘flwiaa i 

^I’ttfe aatw ^Jtcafaata cafaatf- 
1 aaa'Sftaa aac5ca ate? utafaa <«a^ 


1 



*1* 




cirtos <rr^ %fk s^tifisin 
ff^«f5fa Jiwit *iw»i4c?« . irf^pi c*ifl»« 
caftwsftn^fSj •tt'esi c»ftin 
ckna 3lcar 

•rtififlti ^Ei I »ftfli c*rc"r df^foicH 

c?<rtci(i ( 

iifflf*! csiipir 

*1^ I 

if^E® cs^a fe*ta c*ic''ia *f® 

c?«rtf^9i I 

c^f^f®"rsr iif^a 

®i: aat^ sjapaiaic^a irf^«f 

c*iip '5^fa ai 

I >j«f9i5fc?a ?^«i csiiFa 

?caa^ >i^r^«rii 

»i«i'j ft?f I 

«f«[J»ta c^ffa® *r?r»i<srct?a 

’r-«if^® ®^jrr?a ^rjir ^ 
’T^ fit®a «Ttc®itB^*ita *ra 

®is c*i^sf « fa®t4tai «i| 

»!"»ii:# wftfl'Q «i®M® c?ta!{ i 5fjrajiri:a[a 

«ffv*i cnt*in<a fena f?ca afata >f*{a 
caft^ta ®ta '•rawtf?® ®t*r *fraaHffa 
*rj^tTar '«r^i9ia ®t^ataii ¥iac? i 
®ia ®t; 

ca ajtaji facac^a, 
®tt® ^Rta\a ^ataa a® cata apracaa 
af»iarra ^ ffai, ca faaca aica^ 
cifai fatata i ^taa, ca cata aaraa 
af\ataa ♦tt®' «FC«ia «rcataR ^®jtaa!a i 
c^1»^iaa afac® caai atcaf, af^pa 


caa» Vfl ® w I awr- 

5ti3w ai^n®5 ^ataa(< i 
cafaata-** ® cataata-"* ca# 
’jfa^c® nt^taci i 
faca awa'Sff^a ^aft»i cat^tflB ata^ 
aai atn tji^ atafa<a •iNta^ ®ra® 
a*taf c«rtr®fawta^caa ’ttaaata catat^ 
cataica.i 

<«iaa aiifcai ?fa®f»ic® aarn^tai a* 
a®t^"f ^a»i:aa caatai afaaf’p® fiw i 
^fafla acaia atatcar ^ 

-iftaa ac^t^f^ «rtc«taf6® ma’ai 
«a "^Raf "al acac^ afaofa ^aa^ is** 
atca cafaata-8 ^^® 'afcatafB®- 
ijfa wa'i '®‘i '<ataaf "a§ atacf i 
'artca aca aai ac®1, af^i caa»a 
^cata, a^a i^fac® caai ate*?, «ia 
a fa®fa 's^fsfat&i i 

arafacaasicaa 'afaat^caat ataai fta, 
<aa sjafataaa at®,ai i fa« caai caa ®l 
=fa, «rfaaa caa i 

^ta 4al8 aa» ^tftata atat <a^ cat 
tkaa a®^ aaa«a« aj^rea i ia®fifa 

ataai faa, awaJfa 'aca#t *jfa^a| 
^awa 4a^ a«a®; j? aka i^acaa 
’ifam «rka i 

®1: ca^a ataa, ^aatcaa afa®^i® 
f®fa ai aa*! ®cacaa, ®tc® wa-afca c®ta 
«rata «rraa—aaa f¥, nmtata® arf%f 
atai a«a, <«i¥ai ®ai i 

i atca fea®®a aatataata 
at^cf ^tcafaaa aaa^a aitcaa fttar 

®rta® uifffta akai ®ta*fa aka ^ 
^tcatCff^^a afa ara^aiiaa afa- 
anaf® acanii -if aa aflfaai atf^ 
ak-arta ®fs{tatfa® ^zm aa^ aaw f^| 
nfaata ®f<aatap9 ancf I 





.'6 


S i>1T >f<*tfJ7 




-ft ?rc;^ts ^®1T^ 

‘■it^f^^ SrC^ 3i^ C^C^ '*^T3i1 ^^C&' 1 







«t5ii 'Site?, isc?ifl»! wfe^, 

C»I 'SJWCiF^ ^\ I =^<5 I 

I "sicIfif^ltW 

i5»rff'«^T^-~sit5{ 'S(tc^9f ^t>13lti| I vJi'iil 

?c«f?cnsi. ^Tc«f^ fm *^1 c^<f vx 

CbII i*^’^** ’TfC^H 4^ 

^?njW 5TTsf 4^? »tt?I c^Ftew 

I 4| ^?H?«l0iJ f^^3{ C??:^ 4''?l1 ^ ism SJtST 

Botany Bay ^1 i 4?Ff& f^fgai 

C5tC^ - ■«^C®—c»!|& C?<ff® catl?t^a 

cjff, w ic^ c^?t51 4^ 

vm ^It^t^P, ^1 4^^131 I 

«rtt^ I <ft^w ^'*1^91 r^z*m ^c?r 

5»i, ^m f^w «r3ti?i 4^T5i^t?i "iifw^tj^^rt 

m 'at1?K^, l^f^6TCit ?^^j1 m\ f%lKta{ t'm^l 

^?i ^ I «r^t5i ^t^t f^59!—3f9T I ac-tfl 

9tt% «rcni f?®! <2t<l5i « 1 'att '9ici(iTiit?j 

csita ¥tw^ n^\ mw 4t 

I f%¥«t^sr f^t% »itw »itv ^t?i ^t^ 
OTi I# I iv-^«r-«* n'tm 91^ «W5r 1^ 

^^3? ^t^ ®tf9J* 'e I ^ 

TOW W ^tsj C^fJl I «8?? TO TO -l^w 

«n fiiTO» ^wTOt ^tTO 



ift99 ^tzm C9(^^ ^rait *??P I 

^t?i c^ti? ii<5?t? ^t'e?it ^tu I «lc5icii1 3?t^ '« '»?<i*'S»i9f 

t£15»I C<??gC«15J ?i5twr»nj '^tc4§rf?l’Bt 

^tt5, 'sit'fl c^U ct« ^ » 

«l<t^ «tt5 '»Tl^T^-*f’ I ^'»'8^ »ltC5T 'Blf^tsT 

’^W ^W5T, r«F« ^t«^1 ^t?l I 

'^Sp ?t5i1 I ibr^iso JitC«T f®l#tf«^1^l 

«lSt»r^tJ? ^r«^tWl ^T5« cs^^l 

5(tw Jl^w^ %f^'^ iita I 

^tHh’ Iltt?f ^T?l1 ^*tl& 

*51*151 ?pc?;i I ^t'3ii ^?p i 

»it'®wsi f^cv «!t5t& c^^l «it?( c^t»Tl^ ^t5il 

«fc«t«r4\?i ffl?f^^»ta{ ^rfnc?i ^t3ii i 

«c<r c’fc^fsf i^r^ 5c«ii irt^^rt c^9 

C^t»I <(^?l %9I ^'^51 '«t»! Sffw f^f®!'® 

^C^ST I C5t^, l c^ 

f?fc?l *lf^^t?r C*lC5l5Sf, *1tC“f^ 

I «ft?i^tl&fl msr I f^cii f^aft^ 

ffW ^tc*r?l ^ZW f^f%« »fC5r I 
C^tsi ^t<c*l C*! «JttW^ 5T1 ^C<J 

C^Z^ C'ftz^^ I '« ^tif'e »iaft f^t5 

mart ^iF I i w m«?- 

»ig«tsj cm ai^l^ cm®i «itg ^tcgif& i ^z^^ fww 

^H\ 'siMtsi ^t^Ttc® ®it^c9TR I aj^^tcg. mt^#l5^c3i *itg ^cg 

^gl I 5itm -ntg m:g 

ua^ 5<^i& gmc*fc*(^ «rtt^ ^tt*f^tfggi aa:»^ nc^^ \ 

^wn m:«!i—»T?[c«r^ c^c« cfitm • 

vigtg cg'smg i 'ttm c^gi g^irc^ii? i>h»> mro \ioc^ 

«3pgttn f%« ?j^^PH«5 ajmg c^ m c^ 

♦t^ nn\ c^c»T?i I «f*(k gt#, ^^»pi "^attg ^gistg 

agtcgrg «iK?i 



^tv\\ I Sl’tl&C'® '^U\ ^rc^ CU^ f^C5fe«T5i, 

’spt? c<«ic^ c^u »i?^tfr m c’tcii *icq 5i?uc®!=», 

C^tCST <8fr«r5 fsic^c^il I '^ftctfij C^f«P (TVtaf 

^11, f%fi( fTp« c'Jic®!!^, 

'« 'stc'stjfl f% f3«|ii 

<icii a!ft«, spr^ '6 ^«(t^ »i^*i CTO 

JBc^ ^1 «f5i^5r I ^^T»ft?r cto i 

5lt^t?l »lt^f^«F TO<f'e ^11 «f59 

iFt«, f^C?l ^t?lj C*?^tC^ 

^Jt’tcqJT, cstc’^ *t^c»i1 ^i11 ^c»i ^it«1 

^tc?^ mK] ^-w5^—f^N 
«lt*lt5 PtaRc^ -SIC?! I 

c<^t?tii =?11 

s^^55^t?r «it*fTO c^f«r c^r^R «fc^ %¥ 

jrri C«lt^ I ^1i:«f^ W»! ^^C»«fW 

CW^I C«1C«13? I 'Stwt«f^9 f6f^«,i!l '^\V9 

TO c«t®il 5c®ii I c>»rc^ fRC'r'H T^z^ ^TO" fro 

^t?j1 5it# ’srr^i c^tc^i c»f^ 

s^-TO« ’jTO? ^ai ^-im <£C9i;? »rc^ 

cn^tw n^ifk^ ^ijc^iii I »i5itf«( f^c?i ^«f? ^C9ji » 

«jT«F'e c»r^tc5i c^c»f fV^’F‘1 «rit?i siRi i 

'5?r|f^5l '5itf^^tc?r?i ^nsi 
'^z^^ «if«nt#ff9i ^clf^gR ^SRIR a?*i'^** 

'Q »f*i^ n«i ^^\zm c’ttTO 

TOS[ I 





^ ^ ^ fw^ t? c^itw 

^t?r—il*I^ ^t?l C¥t^ 5ttC5T ^5 ^ I 05t*ltc^ ^9TC^ c»lt«ft^tl 'SW^ 
cVff m «9T*fc<«f i?t'«'5t's a-® 5it^9i ^ *wfel mv9 

«ij'®tc^ «r^r»f^ac^ 'sitJi^ri cwf^r— 

>i^T?r ^C5T ®ftc^ 5it3i 1 : 5 ^, 'eflR « »fH« I Cf^t 

'ewii 'e jf^inRr ifi^^ 1 

Rw?i w f^c^3 c?c^ 

f?[>itw *irfl %5C51 mm, c>«rc?p 

®rrq;c»f?j ^’ti «ic?ici 1 ^fi c*tt5? 1 

*r®i=#r« ^«ii I <si^H 

ffW C<I5T*1 ^C»l 1 — 

I f®f^ «itc*f*f «ftft cm^ 

i?tc^ ^ C5(c*r c^ Wr i?c^ hdj? 

^ 5«iTc^ 'Bitsr^il ^5f w «ftf% • at5®!si 

^c»i5^ I ^1 c^*li fws? 59ir8n m 1 

. «ft!( uqjp-*!’ =f«ri I I 

fk^\z^ ^«i^f < 2 t«rt «rrc«f“r «rtlt 

¥fC9f5{ I =^9ic»i5i—csTfsp^^r 

f^^i zm^ c^ficij «it9ic^, w »n(i c«Jt^ »a^ »itf«t® 

^tf ^ntc^ ^itt« «ii^wi5i?j ^i-*ii, «t?r ^trm ^t?i 

^--ni «st4 1 -ii'stc’i c?i ^t«?i 1 c’t*!, 'ati? fww 
I C^9T ®tC^?f 5C5? vfl!? I 

c-rt^n ^t9, »rtf%ni a 

fTC9fl»r I 

<*itft5( ^ti:»r «rt3ncw?^ cnH'e capt-t »iv^l ^^iftn ?r51*, ^ «Witu 
I ^tsRi capt«r ^ ^f«, «ftft5i ^fim ci^tw 

Cft W51—t? t**lW ^tn I 



**l^^t'e wrs\ I c^t^tt^ 

(?J ’ttW, U5C^ C^Wt^t I 

^ W C^C® *ftOr, ^1 CJTPP ?Tr, Wl ait^^tn 

v*¥® ^ 5it5c^?r c<t?it»!t.^?i 

»r^r^ ec*!??, ®ftcif^ 

c*rt^t^^ uQ^^i fjf^ti::^ ^t>fl ??i®t?r, ^^ 

wnp»fnr « 

til^ >ilC«^3t c?c*f?i r^wj!^ I 

^•itRl TO 1^® 51f?C*T^, ^fT^riT U91i^ i^cn fsr^t?! 

♦tf?f« vfl^-5]j<t<c«fi[ ^ cftl^ n^f sK I Tm ^Hi 

c®i ¥<n 1 c^i f% r 

^»ir vfj^ I i*^5>Si ^^c*r 

f^isrw?f 1^^ 5c*ii f^t?i 5ttc<iij til#! ?frij&i^t*r w^ 

5c»fi I «Ttw« c»i^t '8rtt’5 » 

TO ww ^?r^rr?i;TO R«t%i >A^^ TOt^i 

^•1!?, ’Tl ^r3ri(r;i fcarc^ 1 *tt^ ttC8| 

^ ««^Tr?i ^tTO *r9, ^itTO 

TOC^ CW >1315 »ltc«t, C>f% >15l5S^tC® '^8 ®tcn ^C5 5®&1 »I315 Ht«R* 
TO, C*f^1 ^*11 ^^1—®15 4>* ®tC^5 m W ?C9!l «i|V fi[f^C^ 

«tTO CTO^ I C*lC®'a^ OTI >I*»C55 3(t^^tf^ « 

« 5151 5TOt5 '8115 m 1W5 4158I5 TO5 fiTOlH' 

5rC5R^ atHr^ TO5i 5fil C^rSf I TOTO 

<5 W 5t?n f5^t5 I f5^T555 551,5 5C51 tf1t5 «&*«*» I 

t55f5TO^ 5«J®t f5TO-f5 5C5f ^C^T 5tlf5 5HC«ftC^5 5}^^ TO;515r 

7^15^ %Zm di;5C55 I 





^?i miw ^•r’s^ir 

^t»fcai?i ^ ^ cw^T Ur^ I -fl[W 

^t% ^1 iI»IC'*ft*RHCll?l 1[5 511 I f%l artc^l ^1 

c^ttz^ 5rt »rt5tc^r f^wKcs?! c^^, c^tt^ 

spu I 

«rt«(fii*M5: c»wl&^ 'sit^^rl ^^^ c^t^ »it!Stwr 

^t<c5f *tf«C5 c^*ii m I (?^t«f=»H5 ^C55 uav 

^jt^, nr? nwj Jir^rcni ’airntc??! n»r' 

*twt<c?f ntnl «r^t? ?tnrn^?r «rfet? ntnicn .^tr^cn c^^\ 
ntn I fnSft^i-^r^tr®^ ^\^^U nsT^j^? w n»T e^tnnt»fcn 

fV®tcn ’TtftK? ’t^n ?n, ^ wtnl w?nft? i 

ni5cn?“n^:?C3} mnW^s '!>»% Wf nf^ w< ««>% cnc?f 

««%^ bar? <i*ft< nrcf j 1?jtca?5 Mm *r5ci{? nn? nfnw ’tiftcf^i cn^n 

*rf?n^n n? nW¥?»inraf wfl « nmn 
^ItfA *n(r< nr<it?*r®! c«ttf^n, ^«itfw ^c? ^f^'® i »fR-l3p?t? 
»wn ‘111 »rn ntnt?fn ntnfcn nr^c^tw, nt^c^fc^, 

ni^sr, ■»Wif. ?? »r^c-*fcn nmnfn^ 

ti5*?t? ntnrw'<Hwrc< ?i*rr«f?^ ^ni ^fnt 

fttftc< *tf?nf%® ^??t? ifcw u^KT^t? «?rntt? i 

C^ir%C® W ^?1 nif—(nf) mrrtfnit (Aerobic bacteria) 

'« (n) 'surtncntf^ nftrtf^t (Anarobic bacteria) i ^ajrtcncntfn® 
^tf#Rf?i ^rtcarHrstrn? nr?c® ms 

'tm »r?f<c^ ntwn ®?9 t ® -^rfnnf^® ®c? 

<iinin*n5^c»rtnn i 

n»T\3r to®? «rww? to ^tcnt dEfw»f ®t?i ^«Fn ^Vs *t«ft< 

:rrtnF? ^c5 m\ ??, f%f to ^*rc? c^c® <?ii® dint 

«into ®?»i *m< MsR-nn to &m®? nto 5W nt? i &jt® njn^? 

®?nt? k«if® ^?9T *tirti:<? ^ttotcn? fnfn® di?# «rm? ®?t, 

nu® nn^ ¥fen W<c® ®??*r nfnnft® ¥?nt? ®? ^cm 







4 ^^ 


^5 Tv^tff^? SfJS ^e.f^ «tar5t;^-C^If 

^c?!— c^^ m, 'H«rt<c^ isp^ ^?f9| 

1 c^ ^1^1 ^ftfK ^!?C'?r--?i ’ift:^, 

C>!«f% 'il^f^'5 “i^^p I (if ^s\\ 5;^ «ftt-if I 

^9T1 ??:?:« c^i, 

MltC>l?J 511 I 5tJt*T -sftfff^ y{f^:j 5 I <^ 5 ;^- 

f^t?l WM “Stlt*! ^rgj -sttcifa ■®ir®fl[^§5 ^|5fitt '#j"5l 

?It'^?:'® 55 I 5%*f-3f%5 wc*lfj 

v£l^Jl'«tC5 ^31 ?5, '5it‘T ooi^ ?ftC<S5 C-PH Sfl 55 <-^'* 

^Ttc^ ^ir9^1-5t«5i 1^5:'$ i rM ®C5> 

>iw^ 5t5i 55 I 

iil5T5 f^5H-£r-Tt^ fqC5 'SitcJfjt^^l ^(t5 I 

^Tt^r 'i!^* 5^51 55 «>C5 5>!tC5t! 

5^5 *«fr:5 I ^r‘? W,^ ^fC?. (Rectangular) 

(.5% I C5^i^5 "^sn r^fia faf^a 

«lt5tC55 5C5 I ^It'.^5 ^t5t5 5^951 W5 T-t5, ^8 

C5 *»rf55it*i ^jti^ 'sta 551 

W^ «fri ^8 W?55t5 55 1 fe.n???sf% f%*5^ 

555'SF 5C^ ^tC5 ! ^jt?:'!?5 

'^Z^ C5%5 TOCgt '^Jl^?s[i'f 5f& 5^51 

55 i "512^5 ^55 ^r1^ ^Titaca^J -srf^ f^fC^ Jsfif 5^51 55 1 

5t^55 'il<5“^ ^e.5, 055^1—'T, C«fC5s 

(to i^r.?i ^?r 5 5S51 I ^t5tC5a ^.«{5 

51 ^^^Z^ ’ll 95(1 5t5 I 'SCa Sfla »I5®1 C^:31 5j'ft ^^f?5 

"5tC5 ^^f 5 5J5515 5>-5l 55 1 C‘55 iSZ^ C^^^ 

^S5t5:5t5l ^t^ta 5T5, ^55 

5^5i:^ <21^5 555 ^5 “n 7{^ 55t5 5T« C5J59 C55t^ 

’treat 5t5 1 f%5C55 5t55ti:55 CW5t®T « C5C5f «J5C5 ^C5% 

Stt’^ta ^C5 5C5 ^5. ^t^Tl 5« 5^C5 5i»?’1 *5C5 f^C'® 55. 

5tC« 55^11 51 «lt5#=!l 51 CW5tC®t5 51^5 'ert^t^F 5t5C^ S|1 ’ttl5 I 

^5f5f5® C^tst C’l’ttsf ^i;?? 5^tC«^ »rt5t5t5 C^ltC5^ m ^ 

^55 f5tl 55 '«5’s 5tC^ ^15 5WT C^t^l «t55t5 5tf«T» 5^151 tmf^ «1C5^ 


V 



41V 


wt«r ^ 

571 ’TfC?, C»!f?C5y fit I »frw «f5?1 

’pif^t'Q I 

'=(^£1 ?!NC^ ^Z^ aitc^ ^?1 I 

c^ts7 <2r^t^ ^<7c^ m ntcTr, c»i%^ fit 

cW'e^l «fC5t^;i I <if^c*fc^ "sitsiTil vnt ^«ftt c^, 

5it%frc57 fsf’iFHR^r 511 

fejt?P ?11 Tl{V[ C*ft«(57t*r^ ^sfl WZ^ 3151f3{ 

TO ^t5(tc*rw ^ifiimc^ ’91=^1 f?l ^CiT J^Z^ ’Itr^f I 

=S*}fl9 CW^fSlt^ 


’fRrsiT %f^ii ?(t^t^®f=r 

I ?rt5rt5W5i7:^ ^Rc^?f ^^rl 5C^11 «flt*T 

»fJJt«(1t5( cn ^sfWTf®! «r%®1 ^ C5l\f%^C'^?l ’(%5 '®1 'ttc^ 

'815^5*7 C«f^ ^f^TsRrjfg JT*5it^ I 5ffai ^f3l»r TO .£1^ 

8tfi^f^sit5ft I ^65'i5?i ‘nfi^«ft?:’5 

«lt^'e f^®t^C*T?f ^CTOt^ ^tC«lT5T %g I ^5 

^^Z^ MR^*1tC38 ^1 f^C9 C-nCfJT, ^1 f^CiTTI 
C^lt?r« ffC^ f%57l I 

^5»,/:»f f^cTO ^itoftc^? ^c«t*f mz^ 

4C5T?( I <1%t:7I7r 9Jt9f^ <^f^C^C*r 5lt?{^ TOffC»T5i • 

7lt5ft?^5i f^c«f 5ltS|f^f^ =7t5l^ cwft?1 W I 

t£i^w5i c^Tit'ft I *nR:«r ^ ^*.^-^tf%t?r 5(*(i Rr 
^? p I r«ii0t5ir7i ^«fj^c57^ 5»T5(cir^ '«7»??it8t 

>15|C5?7;^ ’^tcsfl C^f^sr, ^^{^ f^®f51C5iT 

miyR ?rr3rt5[«5( to mn c»it^ «tf«i^;^?[ <a^¥ 

«tw^1) 'S7t5^ TO CTOC9 (n^*(tC57 

R.(iin-fil. iPtTO ) I ^RwtTO 5fSRr 1ltsrt3?af5r R(?»^ '6 



^fnc^ ^t?i'vij?r r^cs^*i c»i^ 

’iRc^?! 'e »i5{t*(t=T I 

»[5(a f^f^ ^cf v£|sr^^tc^ c^us c?i, ^ 

csitc^^ s^C^MtC^N I til? ^C®T JTtCST tii'5p.ii. 

'ii?^ ms i f^-'g f^5ft?*®i ^r^st's 

^il'^ <^tc? I i^‘>'=» cw 

m®! mmr? c^®its mi ^cs i c?%? '®f’f f«R 

f?j%S *ft<ff?r '®ltf^^ (Continued Fractions, Hypergeometric 

series, Elliptic integrals ^«Jtfw ) f^CS -^tCSSHfs *?t=?C'®R i “nc??®!!? 

fiA c«t^ ?^.cs t>c^ c<?c¥ r^fs^a 

?CS fifil ^55 5^ ■stRc'®? 5{^si >T5i^l >l5lt?tCJ1 tilt 

>{ms f®f^ BJ?5i I 5?s( «i<r®i? 'ettt'scsj^ c?c?s 

’ft?t^ «?c® i5)b^ 5itc5r srsd^sf^i c^t^ 

’tw ?5c?i? t «trs f®f^ Mf H 

A^s '5i?f{? ws “^tc^s-ti 5t%s t cfit 

^iWe? r^tR'sit^tcs? -5itf^«i ?yc? I mc»i 

*^4 >ii^l& 

5t«lTC« I 

^tf« mar(«r ^Rw“fcii Am '»i>Tt?t?-l nR&s 

cnzii I mf® ^4“ 

i5>i8 »itc«i«i i'lt c^T\^ R’^R®1®t:s R':g \ c^pf^w RtR'^st^cs 

^njr<i?s ?:tf® 'e 'si«ith^ stmsffcii? 

^9TfS*9l CWC^ R’SlIS ?CS St^l Afl nc? ^Tfs 

Rtcs ^zw.% ^tz^ ^\ 

RRcsR %U «nR tor? I 

5 '5i>it?ts*i ^Rs^t? istib- >itc®!? i'ot ^cln? mu 

?5ic»i m^itstw^T ?cs®T c»ir>!ttl&? c*p:ni ( A^- m?. jan.) fsT^rR® i 
^mzm c^fcsii ?tR^^<i'* 

cs'cmto ’ttsj I «im®mi h5!tfs[?f 

<w c^ttsw, «E<fl «if® Rj ^t?i c^tJ? csit? ntc? r st^df^cr^i 
^zm, tut «i< #r?r nc^ to ^iti^r^ 



<lrt> 


mim « 

m C^3Fgtlt» i&ib- »!t»I )-C^ «l< 

CW'Q^ll ^1 «t!:^tSfC5I?I I ^tf^ '8IM1 ^f%, "Sits^t? ^•v»!JtC'« 

^t»T ^isi'®5( ?it| 4“ C?e^1 

«i< f^l ??:=?—*rf«af 

'Q c*(«itff §t»f '« J 

f^|il ^f?l^t>! '-^^CSIS?, 

?it?il5rw5i ^?iti?!t’tT ^}if«i? I iJ&ib- ^itt^?r 

5»tt5f cmo\\ ^Tapi^ i 

C^fsttSFtS ?t51t5r.WC^i3 ^t^J nvs 1[? I 

iJKiS) >ltc^i^ ^t6' ^t*JT %?r «ltc>l5{ I 

^¥?i ^mwi cm 5?i I 

csrrtfe^ 


^»f -« 

m i I cm'^i f? r 

5ap5|€l 
c^ratsi*! i 

k \ -^fm t 

«r*fti? i ^t5i?ii 

c^ ^i^t3fi asf«, ^1 ?it«(it3? «im ^C?f I 

Mn mn na %mv^ f^'®^ m 

^nzm ^u\ '6 tff%i ^t»r=i?2ii 

^ I ^^*<5 «tt^**r ^ciT 5^ts^1 »*ft'Hi-0*tw?i fmw 1551 

c«ic^ c’^t^l %\z^ c^, 

^tmn c4^iir t 



«tc^?r tfl^^t Cast*lT I ‘A^ f^£*!^ 

casr%c^ '^Tt^t^fTt®? I 'Q 

i2ft^f5! C^»ft I Vfl^ atcit^ «?t?[ C3st?[? ( C^^\ »lW?l={^S 

apf^^ 5JU5J ) ^fiiit JTt«Jt?«i^: Am c®itr4^t^ 'sitt^sr^ 

C^t5| i)^1 C^t’t f^ntW'G C*f’<t1 C*ri[ I 

c«t5ttJ5»Jic«t^ 5tc^-'^tc^ ^^«il 'Q «j6tj c3icvi?j 

^<i»i5f I c^tc^ «ifi:^f^ c^!t% *551 

f3j3 siJt'Qta^f ^)tpif% <2f^r® ♦tt^^ll I — 

C^tC9I I ^CWt?I oq^ ^ Um 

'®tl^tW<l »l«t5l m'e?ii I 

'5{t?:®l1-5t«^lt^'9‘ «lt^^l'Q!iTC'®t 

I If|^ >T5^0rt ^A] I 

^ I c«rc5? CA m\ 5^?r, 

C^iterl, lilt f^r«a 45, ^n4C5fl 

^t'e'®T?l f«fC?f Am 59 I 

CAZ^ CA ^fm ^445: ^It^tcsil 5 ^, ^tcw? %p (.ait^ 

«inigi ^^ua cAi^ lii^ Bt?!’iTC'*t 

^lA '^A CA^^A ^t?l ^lfsC!l fs^fwcsiia 

«fKl CAZ^ ^«lt'Q ^ZA AU I 

'e §ti»f? «rip ^itsi 1 ^A 

>5^ ^c?i «tt5 ist^rsi ^,i'!9,««* ?itt^ ^f<r41?i 5(t«(n=*5^c*i« 

«ttia ^8,**«> >ltt4 ^l^is Stw ^^AA)\ ^R4*t 

c«rc^ ^tt»I '6 5t*f ^8,*»«» ^tt^l ^t?l Sftf '8 

^ZA f*its^, m a^\ aa i 

^^51 ^»143[ 3l'5flf‘l f^AZ^AAf ^4*4 ^A 

AiVSi R'SPC’^ Sl'^tt ^Ay '^A ipsi'tS 

A^AZW I '®I4»4 'Slf^apsi ^A ttC«f^ 

oi^j aT^zaa mwAi I 

45«f4 C^ C^tl«, C»lt 4^t f«^«H ^m\ZA 

^US At^\ ^44C^9 C’F^Ji'e AK^l R ^Ua\A 







<tv\ 




r'^“ . « gR^ = 


^t[—^\f -ff^H 'o< CWS’Bl 

I c^5f r ^?ir.if Tifif ^\r.^ 

v^ --^SR®-. -^<1 >i5!t^ ??, C5!i^ ^^• 

r r 


•^^ 1 ^t?i c^c^' i c*<fc4‘ 

M c^c’f ft® c*r«^i ^'sz^ ^R-?tij ■5iT«jjr?p^c‘m ‘2r'5t=^ c*^c5iJ 

fsaf?R<i efc^f ^^11 ?,w R^Ri? I 

V^' j|f? -i!^ ^?(, nc»{ ’jR^''! 

r ‘ ^ 


C'<!C^ ?l![1“^c»if ^«{tQ ^C9 I 3?^( ^fis^ 

^R41 ciz^ c>ic-iFC^ c«5% c^in f c« »:^fe?i1 *it!j i 

c^c^r ^y, v® c^rc^' c'^t^ ^y, 

r 

<-*1^ c^t^tCT '9 ^w^-=i '«<'3 j 

C^T^tC^ ^’t<5{CS^? i 

R^sii? cscy cy»ft ff^isr ^Rlt c’^ic^ c^'^i'Sl 

r.9\^\ ’tr*«t ^<iT'9 «fTc^t^ i Ri 

’jR^y '5it^tc'f?i ^ii^c?r t>c^ 5C^ ^i c'l’:^ 

^jzi^ m^R*f \yc® I 
^^^z^n c^ic^c^ «rry ?'e^i t 


7R?ly 5t«Rc=^ c’^t^tyt?! (srcat^sf ^c®! 
«iic^ c^Tc^c^s It 5{tl^ c^z^ i i^i^’^T'Cii 

^^csr^tc?? >!?cyi^ysry1 »i?i?rcyyt^ ^z^ a°° 

c^t*i I T^r«jst?i c^rflt^rt^ ‘JiRscycn^ 

^i^'Q '^I'^z^ ^^Ryi I 5pty*i, 

W-^ mc’ft ^z^ yt^'l ^tc< I RR« ytcn 

if^ ^tf^cn Rf^rl c^t^i ?a i a?:a5C&a m^tcar <2r'y:5[ 

RRI c^mt ^y i c*\t?R¥ 5»«° f^5tt cayt®i 

^ca cn^\ i ^ys^i 

«iic? I «ii^ sT'^stca Rt'sj'n y^ca « atc^ yfc'i 'iia ’tRcyn 

ytRca ^ai ^ i 


•9t«l^*ifl cw 



«ilt9 ©tlc^^Cis’i? '»H (;^r®C?"|5^ 

*li\ '^»5''I1 S'pTf^ll ’tt^ 'Jp. 'il*T. 

^5if ffre?lii RsW 5?C5i:&; i 

c^^i:i»^fflc« 'Sfu^fr^'s is^ff '«[5^ksj V5>ji’sr*i ?t«r'?t^ f^’s}- 

b;ji.(£ ?itca^?J Itf^- ftiftar '«I*1fin‘f 

'Si'f'l •sff. I ^tiJ. f>l. C*(?C<il|a1 Ul-<<1 i¥fil-^t &1 

■^fPsIS i;5j?f if^r 5t«ftti I Jft*f=? » 



^^t'5 'sjt3. f’f. c*(?c^t3ii, ^1 'll, iii^r. iift'«» ^*fnn^ 

f®. c^. ^U f®- 3t»iBar ^niH^P 

5lt»R *J>^3 f«* ®^3 '®li '.k^f’Tt c^. ‘f'® 


f^wtr^iif 5® f^^kn c’Ick^s? 

«!«, *|frt'4-f^i^tw 4«it=? '®f’r Jt»i 

«i»fjt*r^ f^. ?if*i58f ’l^Kpj'sit’s ^ilncvia ’iJk'«(hf^?i «ftfjtnf f®. 
c^«^uwi ^t*it^^‘?t^i 







V I fll? 

rn-‘5s>b'. 

f«*fl§c:*i% ^is 


«i cw 

'. SI'S, at? c?t® 


a ( ?t»r 

'5^, IjlBt? ^f-5l 
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P. O. Krishnagar, 
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T>V| 


^8 W*I 1 


I c«fTtf®<fa 


I ^!»TCat'8ri’!?' 5)^ 

f<. ^a^s, ^i|j&fg^«f^ 

c^t*-~?ir^ 6 ?y, 

^r@4^?t% fis’tttcsi^ 


i'a I a"t^a aa^it^ 

'®it5t^ ST a«fa 

c*tt: as W^ri 

^8 1 «t*i^*facT 

«fa caf^ f¥1%i 
aajt'a ^tsfvlfaar; fawta aRaiap 
J>a, ^Tfnav cat®. 

a'fSlfPsl-a 


•:'h" ; >. '“ 

^wngrsrt^t ftit? ^|?F f*i-^a, at^i at^f? St's, ^f^fpst-* 'aa*\ 

'SM*' car*relc5ft*il csia, a1%ft5i 






i::*5rr!0 JTfsT ilHIif ‘OJtTrT’ ^rcv 

vfe^-.=r’ sf¥| <*irc:*t 'srsirc-i i ^•^‘' 

I »fsi, ’5(r^^'T'9?ii 's '®®’U ^icyarf^w ^'ftt^i 

'll? 'fysH 

9U3f ■^C.<*> (.g-r'»ir»“iw 1 li? iir»»TtW^I '^C’ST!^"; 



•n^ 


^ ^s>^s <f*t5[-flft'(*t JR^UI 




^ '« fMn’i# Wf 

'•^t’131 

4ft“f ^r«r®fw I 

w f^c-ffwrr? ^tfli 
?55n »rfic^f^ 
ttftii *nw ^l^r» 

Iff *ftf9t^ 

^irl «fMi ficnti f?*w 

w ’ftc^rtF^n 
f tf 1 <npf« 'f fl^tti I 

it«^ft?fN ntl vfiiTi ^wt^f 

fli^ ifintl *ipr 
ftf .»n|vtc*f ^tftfll f^iit^r 
ftPiftf w I^WtW fifl 


^rfsifor?! »rt<f 

Wt^T f 

OrC-Tfl ^tsf sitsftPw wtf 

«sR*(C5f f^*6rstJ5ftc<(» ’Hfii 

>rfc^s ^5«i ^Rs ¥fiiil pftitcf I •rtKtEfi 
5?w*ti T^m\^ Iftfl «t^t^ 

?J 8 » !flf I 

^tr^r i}^®f ^<»rfcN 
I «rf^ 

tv ^ttw ^ nwtew ntf<v 

»rtftcij^ vflnt vfiiitl <«l 
«r¥tfstv f|9i I 

*(t^ ¥5 itffti 

wswrm'm 
ft^ f 







•li ^U «ftc>it^ 

I fetlf 'e *lt5{CJi? 

ffl«. ♦fen ar^sf 

(CSFtWlf^-ChlorophylU '?^tC»riC¥3 

«f«tr? ’tJt’T (^H=i ®t^ 

>TWC*f^ VW c»r*l?»ltaf 

(Cellulose) srta^V •T^tC'f-ir I cn«K»!t8f C^C=T 
•tfiinc^ ?C»I?W nu? '«d c1^»ft?r (Starch) 

«r«itH ^ntwfJT I 

?tw «rn9fl 

^ 1 «ftc»it^ 

Clt»tt? *?ftf "tt%' I ^t5=?ts wisr 

c^ caff*! 

(Fuel) ^Clt9R 

<slntsppn f^^tc«ll af'5J^t5 

•rimf®? aicf 

V^’rc’t <m I f^fF^ ?<frw?l 

fllPIt^l'^l, aiJI*ttf®, '*131-151 Calt*!!- 
^tVT *ffir5t*iw? 

c^ -ff%p| ^ »it<ft5-r^: *itrar 
¥i*ii all c^ f!\v^ ihi- 

c«itfai« af»rrtf3r¥ 

fC»l ^ ?i aR»il 'e 
Wir»P! I ai»11 art! car, ^1 ^fn 

c^ car nNii ar-hr, ^tc¥ 

»rf^ llfrwtcaFi HwUim aicn ifU 
5WI crari art! c^, Hf 'e 


ifl^arartail fsift? ^fffsrfts 

*it5ric^ fsi^n ^flc^s ci^ c»i\t- 

^^arfar arw^tfl |cn anew? 
«?l»ltfsiiffC^Tfl «?C^ f¥ nftait«l -Il^«fc^jf 
a|t5{C« a^ta[>j!ap ^5. «iafjg f|[nta( 
f^l3fC«t5l afcaci|=l I ®f5r4tf^ C«ltraF? 

car nffl*it*l aftc®? «rcflfBfai i[!r, 

^tcar ^1 aitn^tto ^tCf «lft1 ^fliatrt 
a,<*« f%C»lt¥Jf»lRrc^ (Kilocalorie) 1 
fft«lt^lt»lf5r ?fCS^ «iiaF ?taft3 ^It«lf« I 
aitc=i=i car, 

fxm ^t*i-if^ •fniaitcn?i 
c»if^ft^t«i (kc.) «rc*iii 'Bt^t^tartraF i** 
C>T^C<«r® CHl^ cafftc-Jl® 

c^ nf^artl ®tn-ffvat «rt5taR 
anil <jflf afTf*lf9 ^ iUtK 
^Jtaift I *jfar^ar C»ltaF>l^a|Tl 

<srtar «*• cftfei 'flm 
>rt«i-«t « «rwtf f-tsf^r 
^f^araiatfUl artaiftv 

1?, C^t«lt«f^, artIF? « f^CIFtiar 

•f»rt< Mm wc» c^ «it>it^yc^ 
(Fuels) ailt^i*^ ifw astt? 

fiivt-i ¥iic*i tlvtr af!r<ff% ^Pi¥ <rtf 
%«,..• ffr«it¥jt»il% I cTfife* 
artnt^^if^ '« s^t«ltfwJ ftc»t rft^ 
a»rM^ ^^tc«T^fMafsr«f^«rtf «•,*•• 
Mitfjtail^ nM*r -rf# aiTfi»ii ficf f 
Hfm fea.>r w caicf 





ftffft« I -rf^, 

(Hydraulic) « (Wind) 

^fars ifv ^wtff c»r\? 

HfVff ?int«9l Sf^’TiTS’Ftff 3fCg 5t1x^r«,- 
•flTTW 

iftir c’^ *ffs[*(t*l "tf®? ¥ar¥, 

^tC¥ ’waafta ^f%c® 

55*1 ♦ ’!^1“-'’^f^f'® (Income) <iia^ 
(Capital) >lf%!| >lf%;g 

if91 '9 ^t^erat^ ^^STtff I 

’flu's *f^a ^ani '«i 
m «fafta "ff^a, ata ?cbS 

atija naatl—aia^ta 5t«3^^cac51 
•aca^ t^^f^at^ nf^ (Nuclear energy) m 
aai ‘a5«r:af^ «itc*T *fa*jt^ catata Hfei 
^^rafaata naatia ^tisa (Fission) cac-f^ 
*8^ ^ a^a I a^caf ’st^f'«^a^Tf^af 
Hfwvs ar*rt«fa« a^ca araaftaatai, at^- 
at^a. aft^tw « aa^a*! *rfa5t«iata 

▼leaf «r:at»r ▼ai ac<aE i ^^9 ^n^fiS 
•1% i l^caf^aNaie^ nvftc^a 
Ifecafaatal ‘aa ^a^ata ^atata t ajaa^tcaa 
^cn ata'^a Hf^a afaalca apa-f; 
5fa afeci I feaia a^ii aracw ca, a^atta 
Ifaata «rftat^ai («ita «»• catt) sfa- 
«tf« bTfa^a cat^ «lta «*,••• facatajtafa 
afaata >afva ajaata aara, ^ttaa «iHa 
aM^ata, tfif^aai « mVs «rcatafa 
cantata wc^i <aa ca>?la ^ta^(»r«fai 
»• «t*r) 'atca ar«f® cahaf^a «(tata 
wi « esa cac^i at^ i* ^tnartca 
a(fSf^ c»Aaa{^^ivaai, afaaft« «i4cai- 
ara^f *raK ara « ara^tata. ca\a®tt»ra 
naal^ ataa Nitfa carai fafefjmta 
ft aaatu nfw aiaatiaa nfaata a^atca 


facaa ^cuatatnr aai aca at i «ca *aa 
aiaata ca i?aa; cac^ 5aca. «a| aacaf c¥ta 
atara i ^paat « af^® ca\a- 
'« t^cafaataaica af^® aaat^af^ 
cat^ nfaata 'anfl^a aa i ’jfa^a cat^- 
a^an ^^scat^a ca®tca cac^ EWf 'aa^ 
«ta a^a atc^ fncsifaf^ « 
ajaatfca «taa ^'sca casn «fC5li 
?ca5f, ^'tc« aN« cahaf^ ( faai •aa^ 

) ‘aa\ naat*i, nf^a (afasr ^^cafaata) 
^t'Shf 'aia 'sf^c® faren^® fca atata 
a'^f astaai cati ati i a^atta ^fa^w 
catfa^an «tta «• • cftl5 1 ca ftta * 

caTa^a^aji cac^ Ptacf. ^i «raitf^ atfta 
afa nca 'a^t'i. a-s* jjtca *}(^% 
cacara^an tl'?tca 4ta cac^ aa a® 
ca^tiSr^i aaa atclfnwtt^h- 

ca^n sp^cacn cac? ^ckf, affi»i 

5tr^at« nraatca ^a?fn atew cata? i 
aca, 'flaa ataca «faaic« an?caa ^ 
^aaataita msr acafe nftati nfa^a w«tta 
«ta aatcaf « a'si'^ta ca 
^a=?ta ^ ?ca, faaca fawta^ai aapta 
?ca ^cki^ai ^c-® ^tai ^nff® 

9.a fa I nf«f® ca'lan^ « naati nl%«f 
^t-sta fatcifa® fcn« caVanfva 

^®tai®a astfsf^ nfaatcn Jia^aa'f ajafttfa 
fentf ^taca «tai w fcaa, 

«r®itni fcaa i ¥ta«i ^entf « asinaKn 
’sa^ catf ca *tfaaM ■tfv 

faf^fl® fcf «rtacf, n^atca ®t a^ta *1®! 
at??caa cat^ «tcatafcaf %ntat% i%f 
C5ca af®cl can^i uia sftat* Wl 
•ffa atficaa aiaatca aifii® wi 
'attend am fcaw I faff fli® ca\va^ 





Wtai« 


4b'k 

^1 «tfl •lfi[>JtJ*f« 

C^T 4| ifv 

^ !111 

OJ^ ff *tf«»lt1 -It^ C^ft^ 

r^ff t^CU *ft^, ai^t^cn ^U 

fff^ ^tt»ft5^ ’Tflp^ SIW 

J?r*f «tB'Q ^tc^f 

’S'Clsi ^^CTCIH 

«itf %,••• c»ii*Sc<sr® CO, '«r®T«c? 

c^Fiar* spir-i; 

4ttc¥ I c^iar^ srtvftifl ®tn*{tait5 

«rt5 5t«C¥tf5 ( 8. fijfqw ) 

f»4^l tfil 463 «tc4 c’ft^r 

*(?t«f ^’SC® *1tCfl =^1 I ^C<9 

’IJtn w «tt9 ►,to8,... ;(t^it (4t5 

f^*Jtf^&t« ) I ^1 4t5 6« 

•japoi C«iSr ®tJf 

orc<[?i 'stw^ 6tn 

wi ff»itt«r <ii^ 6H ^rt? 

« fTsrtfl cftfS ^t^»('8t9!f sttns ’fcv 
I *<IV ’TC»l 

cn 

c^PF 

'» ( »,’S^,«*» ) 4*1 I 

( ^6- arjt’j) 

44^?! *nrti<« ^mva 

'BIR fW 44 )Ji<l (4tl i'«n f^wtvafjt*^) I 

c4 c^\f»i4 n?r«f cm 4ti, 

T^c»rpr« ^4Pi?i 4f4f *r?l4rt 

*ft'«n ntn 1 ’^<1^11^4 4^ (Spectroscope) 
44 4^t*l cwt f44 44^4 ^tPf* 
44ft4 T!<PR44 fHW W C^W 

Wl'^l 4l:Wft4f4 444 4t4tft4 


444t4 4t4C4 *rtH 41 I *154114 4f^«t4« 
<*14 41 4l'»tf44 tC44S4 (41-4^^ 

4f44l ) *14411 C4?4 f4f4|4 4C4 *1t«1tl I 

^1 f4fC4 C4\«l *154114 C4ar4<» 4!?4 
«r4*^ ^C»14S4 4Wt4 *[144*1 f4C4 1^4W 
*l4r«lf44 «f5^ C4C4 f^lffe 

4BC® '«rlC4 I 

*yf4?1 C4C4 *?cf4 14T«ri4 M5>**."** 
41^4 ( >o»t,..,.*. f4Prtf4fer4 )l •flf’l 
*1*115^4 154 4C^« f«1^ ^^14C44 ei®*®' 
^1C*f4 441 C4C4 iR^I C4 
«[1C*lt4 « ®1*1"l^ *ri4, m *lt44tCl <44 C4^ 
C4, ®f541C® 415C44 4^ft4 «rC4l^C44 WOT 
"lf^5 61%! fillBcl® '»t4 44C41 CH4 4C4 
41 I €ff« 4<PTl^fi^11 

4fC4 C44f4f4l4F '4l4t*f C4C4 ?4f44 2114 
<9** «irrl4 4il*if4 *if44li c4^4-rfw <4c»f *rrp i 
*T49 4l4 4 4?{4C«1C4 <44 *Tr44 44f4- 
®4T 4C^I 41'4«f4l4 4^:4—44J*ltfap4f, 
«1tC4f44l ‘44^ ^t4®4C^ <44 41 f«4 

'3*1 1% *11341 C4C® *1ti:41 1?«4t4 «lf% 
>•• 4%^ ( :> 4^f4^l4) 4ir®J¥ C441# 
f4C4 48,'«*08»,*** f^C»ll¥Tt»lfi Pt^4- 
lf%'4 4^1 4Ci? I *tfP1 4i|1 fPItf C4, 4^4tt4. 
^Pf^4 *4f44l4t4 414^ <<K4t«R44 mW 
«f4€tf«'»*,••• f4r9lt4rt»lf4 lfW4(1W 
41 I f44il4)4l 4t4 ¥144 C4, C*|V44l^¥ 
iff ¥«1Jt4 >1^1^ ¥14 ¥t4 4J4W 

¥44t4 fe*rl4 ^*144 ¥41 Iff, «t4 ¥W1, 
^®91 3 |feCif44t4 4lf 4^ ITlftCff ¥W[ 

¥4C4i f^jpift® fif c*ti»r9 *r»ft¥ 

4l¥fC¥ f^*1f 4r« 414 4t I «f¥ •*1»* 
4444lHt <4>14C¥ 44*r4^¥l K¥t41 ¥tfl 
f¥^ 4irt»n44i 41*4 4#it4 ^rinf ^prti 

C^4l1w 4J44tClf <4 ^ «rOiN ¥•!« 




f^c*t'e ^c^w 

c?W it?*l 41^ftW6 

on ^3»? f^ci? fecH^nt’iT i 

ull^fB <£!(*iU «F*IIt«|- 

«rT a, 

elf'll I iff <11^ 

'8lt*t=f 8fC?f 

I fifc^r c>i\a-rfe« 

?fti5ti^T n?*! n^fs 

m siwT ^t 'Bfcn^f^ 
'cinu ns[w ««J!:»i 
nil nun'cn <4^15 cn«ii 

^ini ^flntw I n^r«c^ cn'la"!fea 
n^'STt^J^ (Collector) '« .«^18 ^ta ni*’?! 
(Heat-storage) ^t*fta nt:^ I 
«ititw nti«rits5C«F ntfa ^n^'nfa 

caW®« ^tcba 
ntrsa n^"nc'^ at»i^c?a fafsa 

w nfa^tfji^ ?pai ^ai cicif 

n'^<ntai‘ ’^ftitca I 

n^ait^^ ^titca ’®1 'ntifa nt^fata 

ifn^taia fif^ ^cn* «fcin ^tai ntai 
nnn «t*f ntc’F, ^nn itn^i?c^ 4- 
«tw naa atm nta i nata m: 

aiatciji <«¥ «t<.n n^-artijv ni^ 

aftntoi'e nfiiatfn^ a^ai aia i n’^a^ 'ntita 
nttv If ^nnnra i at^natf 
^ ^nainwa ‘icn «tcna «Ra i 
divtca w fnnajt^ (cat«r 
ntc¥ ) ^itatcaa ^nw^tn nan 
^«ntwi atc^a canta nan '?^faacia 
aawta ni^, ^in ata*ratacf '»atatcaa 
w1*rt» nftiftlaiaf iFia fai afa 


«lr& 

at\ at^nen afnfe? wi w 
^ta faf«a nan atci i atn^etj cicf 
^aiWa*® ^»n at^ ttaata ni*ft a»Wca 
^ca i >« ofea ati sntPfna ifcn 
afC'Sa canfc'^a atn^? nan itc^ i at^- 
nen B3Fa<?> ^ti^natc^a nfastnnta 

afc® u£ifis nM arafta ^ac« aaf n'-nt^f 
'9 ni»i) 'nNta ^is nlitai^: atn^caa 
ate*? antcni nft^ i n* nta^ «itata at*a a 
nil, ^ 58'5i >4ia^ 6ta ^fi* n'^a 

'iifiS cntni ^u-n.fnfnatcna nt<a i 'na ^'Srica 
nntaatn ^n^'nfa «it^fna' a^nta^ta a^ic&a 
ntc«a nlfa nfsftwi atc^F i ntialSa 
cnt^l w atcfea ntc® i»tasi attaf i 
f^ai ^na deaf ncf? «{t'5sj^^1 nifa ntfa 
^tesa ntfsnfncaf ^ca i ^tcni ac8a 

nvfKnt3[^ entaen fatna ^ndt% i 
^laci nt^'^fnea? '8fUtn<F ^tcni ?ai 
^a I >n' fSc55 fafsa 'n^i « nnn «iit^a 
^ajg nari difdi atac^ i 

'n«lca enVanf^f n''na. « ni»a afta 
ak^a nf^e^ nfan® ^ai nta i 
a^tan, cn\anf^cf5 atia nt^tdJ s^nc^f 

«intaid ati'n nfan* ?ai 5tn i «n«tta 
^-k«Jt<^n^^ra^ ncsia (Refrigerator) nft- 
Ptnnta m^e cn\a-((^a ajaata sen i 
cn^nfaFa (Storage) f^ntca ^nnne^a 
nfaac^ a^ n*5 ^t^csfc^a (Salt hydrate) 
ajaata -atfa^F^a ¥t<fa*l ^ca ^tni anil 
ata I aift^a natia nTnta 4Ttfa¥ arena 
ntdF i na nan ^«tcn nen 
®an fa i nnn-«r^ata acnl nianttn 
entan ne^i neaf nnena afln 
(Latent heat of fusion) ani ff I 
^^n -atia na"*H w atfnas 


cniW»rlw '• ninilti 



ntc»i ^tsiictr^f c*rc-r fff^'fit'i 

•ffil'r® ^ I?a C^C^tC8^f«C^ (National Physical Labo- 

^ ^5*1 mi ratory) 1 m 

»i«i»w?C 8 i m=*FfB ^ts'^rtsit? ?? ^1591 1 *<1 

I CaCla* 6H,0; NaaCOs- Wa’^ta 

lOHjO ( c»}t®1); NagSO*. lOHjO. (Insulated) '« (Airtight) I 



fiaj 

’Tflsi W «rit^9 i|?n 


sfc» 

(Dehydrating agent) nwK ^P?I1 

•r^Kcf 5f«i I 

fltitTa new C»f^?l (Solar Cooker) 
<iiw «rwtii m c?ti:^i 
Uwi ^*51^ I 

w C*lt«l fsi^ti «iit^ >»*% 


ntnjwfw «ftc*ii ifc«« n*r 

«lC9in cf's^i <?tew ^c<i fsf 

wtc5fl nrcni ?itirf9 ar^jtfir 

•rtaim® <^11 ’Ttew fltti fii ^ 

«?^ft9in:w I 

cn:« «[^w»l (Concave) W’fWflf (MirJor) 

»rtftc^ ^ cww^ ww 

^tnr« iBnn f ii ’iti i 

%wn m nvi vRtf n^n 








9T-tSrt«T tVfar^rt*! 
c^ 'sfsi ^91 
cnmfJT I c?^?^ att«r canta 

(Concrete) affll i 

i?t»!tlcw afa 'ea f«^a aFiaaflS sr®? 
59Tt5t»»a 5?*^ (Pipe) a’TtcJ?! aa ‘^la^ ^t?fBc^ 
af? ai fHs « atf»!a ^twea a^twi 

ca^at ata, 'sca fawa capita ^taiS 
aaa cati? ^a. m 
awa f««a ^ar*! «?»! 

awi *(faatM atca i 

c’fta'af^a ^ranfa « aja^ta^CB l^^atcaf^ 
fawfatal < 11 ^ «if%aa c^^r^ia na1«pi a^ca 
facna ^Wf\ c^zuw^ i ara^ta 

fkatij^r ^fai c^th 'sp^iHa (Slarpond)i 
‘HI a'a^ta i^a ^fat^ta <4i^l5 5!f»iHa 
W—a« fa^a ^a^i, fa&ta 
afa^ta af^a i afsiMafBa ^9ic?“t « Fta- 
Prea^ fata -eitaia ^ta 
^uii^ ’ftwl aesa tfrc«in ca^ai ?a i 
«f»it»rraa faat< arn »iaa 3fj»i ^a^ ^♦tat^' 
fsi^*i asf^ <fcaf| ^^f^aia m 

atsr ifaa ^r® artiaF, ^<fa c^fai ata ca, 
war-r at faati^ arc’ia ^tnatail ®r®!ticaa 
^natrt ®fi»ta astnataii ca:aF 

ata I aai arcaa aacaa ^rtfacara 
aaM aaa ajaa wa ^caa' *ffaatfa^ aca 
at«tt?ra »f^’nr4 ^ta atatt® ntca at i 
i8*ftta ^»itaraa iiwa «tta wta 
apj^attff (>••* ca1*&c4 ®) ^tatatft 
aral^ ^in ntca i 'stnfafaaa ^^f®a 
ca^’a «rtattar ataa ata cac^ catai 
a^ astt¥ al*^ at ^aa[rt%^ 
nftt® ^1 ata i 

aaatta (Boiler) «fa !fl5ia ca\aa^pc^ 


aHta aratafa® aca ¥taatatf 

aantfs st^itata aifat« %sffa® atacf t 

atT^a caVaansa (Solar machine) a? 
arf^a ^«8atc| acara c?at atai 
^aa aca ca\aat^C¥ caa?!^® (Focus) 
aca aasitcaa ntia caat ?a i atcar 

ca9\atata (Cylindric) (Concave) 

(Parabolic) Hcia 
It?! *ia*i '8fJt^f*ifjiat>t 

ifr^c^ra at^ sini Wcfa -ajH^cai i* — 
'>'> ^^1 »r4i cifca ^<af« 

caa?l^® (Focus) ^ca f^^t^ '«twa 
(Vacuum jacketted) l?fai ‘flafS ’tt^caaf 
atesa 5?i«ta ^*ra i >5? ^*jf8 
■^fesTtcaa 4a(5 atwt af®a *firtc9f 
®f® ^fta i ^*<115 (Automatic) 

caV-fCsi *ltf®® (Incident) >rcW 

Ji®® »TSicat*i a^i aca ^ac® »rtca i c^^^a- 
-tt^c® ®a«i ’nrt<j5 !{9ttata ®t*f 

fafj^saat^ (Heat Exchanger) faatwa 
JlWcaj Wlc®a aa^ittaa wc»ta iirar 

5®5*rc<«f ifatr?® aa i 

c>i\aif^a «i®tn •tait®* »H<faiT»ta 
far«tt<rH at nt®c^a nfl’Pl Tsr»ios ^rt^ia 
ari i 'flstca fkin nt^a wc»ia uiaiB *T^«f 

«f^®-2tir^ <ii«rtH a<5ri I 

8 ajtt’ta ^alS srttcaa cFtai 

ati»tl a^aai 9ta*r«rt’! ca>?ta ®r5f ®f®a:f 
«ita ^mta® (ait^rH ^ff) 

^ ^t'^a cBtata antt^ri aiat a^ 
cetat{?ca at®ftJT^ Ften i(f»tca at^n ^ i 
^ cMata ^®a «fir« T^tata aUiaFtf^ 
^la I <flai5 atda c^fac»ia ^n« ®tm 
»iai aci fi<ri ^a i cFtart^¥ (^fanat^ 
catta catfta ^ 





•tffl5tf*l'» ¥fW C^ (Vesta) cf^ti 

«r^ (Saturated) «f«tf ^f%Pf<n «t«H Wi^- 

'<=1^ artcs^l (Florence) »«»:»« l^iWf 

«tra «fm ^ ^tC'S (Averani) « ^t«f*rtf5r (Targioni) 

^-9{ sf]]) (i)^|S?[f ’rtftw 

fi (f5« ^^5fj) I ui^s ^T'S iftw¥ ¥PW I 



(Convex) cw (Lens)->e?i 

^irtfcvc« w»i o,*** 

c»i(^<src®i =f«i oiz^ ntw i 

c’lV^f ^ (Solar furnace) 

^*tU ^1 ff I 

«rr^;r aftr»i (^ 

'S|tf^tat®»l (Archimedes) <ii5Fl5 
5np'^«?ty^ ?<c^9 »rtirh:^T cfa?)f« 

(Syracuse) C^lc=1 

%f?ci vwir- 

«»V8 »|t581 C^ft^far (Procus) *a«tw 
Pt^8W^t«,cw aHfts ^9 

5|si^{%C 51H«1 (Constantinople) Ufac^tW 
S'® Wt^Xf sflfl OR I 

CJ^rt nt« rtt¥ 'e C5FW*tf^ 

latftw 


mw 

>1114^ '«ltr»ltl^ (Search-light) 

Tf^fCfU J|t5 ‘aVtfifaF f<rtf 

>31 ^si s<iJ^3 tr<fc*rfl 33t»l xhs 

f^feta <aa^ ^tt^ra =rtC5a ntc^a <ntc« 
ainta «ttwii cf'oai ^ttt^i ¥tci« ntfiH 
«iitq|af!jatJi w^«i f^tw am¥ vi i 
¥5tf^¥ atf«¥ c¥Wc*i ««*ia fficia 
<ftf¥ I 

^ asit ^orrw ca, nfcia 

*rf¥ta >r=iBF ¥f^fi GFtcatfwin 
awcna ’«nrtata ai ¥Ha 
(COa) W^f 3^*1 (BaO) C<tl¥ ntCll 
55*rt^rf=i 31 aptraa <lt¥ c»raj»lt^ (Cellulose). 
ct«»rhi 'e *#ata ft J *<1^ 
n^mn errata artftw c4i-»^ affssr« 
3Ta¥tiw cell Fiic¥ |P«fi 

¥Wf^ PRH I 






55n»a ] 

COa + HgO + ChlocopUyll + light 
^ (HgCO) +Of + Chlorophyll (HjCO) 

C3Ftt991j (Chlorella) sitsTfi' 

^fjjsr) 

C3FtW»lt« 5t^ c^h 

5»ini ^^t£5f *iff^Jr cyicfl^ii 

'flviS c«fr^!r "« <itft< i *ii5c^a 

f<5*Ttc^ ^¥f5 *f?l<fcn n*ir 

ntc91 

c^cif 

»ffe« =9^1 ^*115 f<B5tC=m 
•t^f« I ?[i5 f^f®9 «ft5 ^1 
^ «tt« %z^ r?a ^ «ft« 

^ fifew 

«ftl ^l5C’® ifeijj (Electromo¬ 
tive force) I 'fl’F ‘«ff^ 

cnc? '«i» «ftc« '5f^«^<sr^t? 
nt« I ^’itrs 

(Thermoelectricity) sfql I 
«ti*w «f?;5Fn 

nfeui ; «i<K <ft^nr?r 
‘flfiSc’iF ^r»r 

^ai ata i '^iBtca at^acaa (fi?Fr^c^a 
atf nz^ 

«Rr fin:« firt^*Tl«?cat '8f?^?t atac»i ^-atiaa 
4(tai’i’ic?a acai fa^rwN^ -tf^a 
'«ta^T at'^tcas <ttai ata i 
t«i fiitcia arar ^f^^«fatc^a ^sf^t's 
ata cai? i 


«rti:»itfnf%«c¥ catiataff^ ai 
'stra afaaii waata aaf'<tl^aa' 

acatat 'fitftca 

cataca (Cell) m afa, aitcalaaf« -ai 
fa^T'^-cala (Photorvokaic cell) f 
sft^a ftiiTwatira «aa «fatuaa 
■®r«5«^-ata (Electrode) cal^i faf^Bsa atawaa 
(Inert electrolyte) acai faal^® - aCt 
aKl ?a I aata ?«fari^c®a (Coppef 
oxide) 'Sftaai (Film) caflai ^tala 

ni®, ®f^vafta« arsF »itata*r®: 

ai^C® ^a I artila fagi^-catia '^aafe 
®f^vata£a '«nlc«itfa® aai aa.«ita^ "aarfS 
atca ’^afatca i 'aI §«a >®l%«i’“ataca 
aa ®tata ®t« ftca wa a^aa 

aiai Fac® atca i 

caat call ca, liB faf^a a^ fa^T^snfastw 

(Semi-conductor) avftC^ia nl®^.nHtatf^ 

aa’acaa n'.’ac'^ caca 

ra«(i«sa^a la I 

(Germanium) fnc^lf^atwa (Selenium) 

sTjai^ta art^a 

cila SfC^ I c*f'|fl-(f%»c^ 

CJit'it^fsf -tf^i® nfai® aata 

^ IC*? « caife ^nial 

«(®T« aia»rtaj i a^taa m atfta 

la «if6 fa^ai aaf *tfastina^ nafc<*‘- 
Piwraata « wti^^ata at^ai caf«;«.« 
isif'nfaia'ata atca (Satellite) tsrf^a 
^5i^-£!Ftiaa ajaita fCf^i 4*ia 
c^ta 'sita^ca ^a cit^ la i ca^i cS%aFt=f 
caft"^tata (Bell Telephone Company) 
cataa-fnt^af*! (Boron-Silicon) faca 
c^BfSF-fa^vcafta »faiRa cafH ar*i 
icai? ( wt^a 







wtTiw «r®7w ^ ^tr^f t5 
w^ "fftral f? \ 

^twtv-vwflr cHrttTi vw •f*rt«fRc*ipni 
are? c^ »r^ <f^ «ii f^*i 

ntm wiv c’l^w^s 3TfR « 
«rpr¥ *r^l¥i K*jaf i <«wcai 

ft »rcf >TCf "tfesj 

f^!jr^"rfvc^ •ift«rf^ I »•! sft^ 

T(c^ f%!ir«.-c¥tc’r« *i^ c^sfsf %it.- 
t»t^ fw« ^»tn sjt<nr *ft<^ 

C’T*^ (Photovoltaic cell) 
cnc?tvj8c¥ ?*lt V 

C»r»l (Photogalvanic cell) I 'fli? 4^tia?l 
ufliHS i|^f« nKfifg 
*rOT I cv«t»r cjFtfltI® 

(Ferrous chloride) v^ (Thio- 

nine-irt? siffl sc®9 bsf^ *f?l<) 
«iw w wNl Vf wtc»ra 

*(WI cn isicfe, 

(Reduced) 

ft! (Leuco- 

thionine) 15 II *TW W 

C3Ft«tl® (Oxidized) 

f[Tr« ^\ln ar^ fkn »ftF *!t*!» ^i 


for ^1 

orrwf fwr •it«i fcf'eiii 

ft?*! «fff -srfaMtf cf ftntifsrv 
fc^fipr, 

fii f¥i 'Sf 

fff f {5 'sf^vftf otor 

fff ‘«if 15 »np 'st^rnr 'sta s;^c? 

> 9t<n frt, ^tfwcHi 

ftl Cf. TT^Cff »«¥ ^\n CWiftfl 

ertc« tefls 5*tt^ ftcf r 

¥^15 ^4i^5r ftcf I 

cnfrm «rw ^ arc’^* 

mi cf at*Ttif^’f 
«t5 <2rfap9i 

*incf 5(11 

c^* ®«tw 

"ffvfl ^'®r^ ^rB»it«(i I 

ftfri c»i\«'^^?r fiffts '«<t:^l f« 

ft I cf ^01 wi, c's^i fi fr*i*rcicf« 

•iff^s ijiij'se c*f 

‘sftinft « fHfft 

fr» I ^ariftoi ^ I 

« sTf ftcsr 5iv*rtfi ftitf, 

cnftor c^iWiftp ^* 15*1 w wi 

« cm orcf ^aftf ^*ftor nfv 

?(ftfi cf^, wrt’irt 

C»!\«»tfW >PW=( « fJfftOR 
for ¥ft I 





« ntcfefl Btn ’T^tcn’Fi 
*ffii>jtt*i 'Bffcii 

^ ’Tl ’Ttf ,’^1i--c*{’«l, 

"fii Prw, *tffl*itc*( 

«JC*I¥ srfvntC'S ?7 I HI ?r1 -(•l-Ht^? (Cro- 
talaria junced) sffc>( 

HtCf 9 C9r^ ^91 ^ I 

‘<19 ^^I9isi^ srt*! Sunn hemp I ^^t9B?^ hemp 
H9f|8 Hts?tf99 ^ 919^55 ; c999— 

Sisal hemp I Musa textilis 91 
9ft^9 ^1119 Ht^t9 C9tH 

»tt9t9l«; ^«C9f Manila 

hemp, Hibiscus 91 af91 9rt'^9 «ttC®9 ®t*l 
CHt¥ «t9r® C94tHt^?:¥ Deccan, amberi 
hemp 9 Sunn hemp, Bomby hemp,' 
Brown hemp ¥ Banaras hemp 9H1 
f91 «rf ¥ hemp Ht9t9*f«: 

C^rlH’JC^ 9ft9r '« Cannabis sativa 
’Tt«n ^11^9 C9C¥ 

®9 I 

Hill 5t9 99f¥tH ¥t9«9I^9 fiTtf 

H¥»l ¥tlH fl® C9H1 9t9 I 'SfSI'S 9^*ltI9 
H'® «r¥t9 &^Ht?9¥t9^ ntl®9 5t9 

vit W9T H*r^ HltCH’W 4t^91 ^9- 

ft^H H^t^9 99J¥ttH 9I9H (Royl) 
¥t9^t<f f9f¥f fe^Ht99¥t9^ HT¥ 
>JHI¥ ^r9¥ HC9911 « «rri«lt99l 

¥19CTHI fHlHt¥9 C9» «•• 

H¥ 9f9 9lttH9 'SR® "t*!- 

Htl^ 9fH few® ¥tlll 9«9 lf«Httar 


¥®HtH9 ffH C9. ¥f®9 91 9tHl®tH9 

HM9 <tH CHI¥ «f¥® ¥91® ®C9 I 
'eit^ (Watt) ^119 Economic products 
of India « Commercial products of 
India 9t9¥ 9i;H <srfHI9 

H9I¥ ¥C9^ «rtl«lt59l ¥191^ I f®f9 
f^C9C®9 C9, #t¥ 9f5® ¥t^9-^- 

'Ht¥9fl 9t9¥ <51® <sr¥t9 ®fWt^ 
fef5I99 ^199 ¥R® I H¥H¥t9— 'C9»Pi« fn 
5Ht9 1^I»19 9®. «lt9 <<l¥'£r¥t9 C9«f559 

9t«9 99 I 59915 f9:HT9fC® 
C9'«^ 91 C9'S^¥t®^9 Ht® ‘99^ ¥H9|5 H*l 
®t?1 ¥19 f¥| ®I® Hie® 911 SICH^ 
(Wisset) 'tl9 HtIH 5¥tPr¥ 

Treatise on hemp 9t9¥ 51® ^(h% H¥H 
5¥t9 hemp 8ft^9 §fil®9 H® 9¥9 
f999*I f®C9C®9 I ‘It® 51® f®f9 Hi®® 

5l9t¥9>®l 9 9®f99 9T9®t H®I9I 
f9-(?®tl9 ¥lIHt991 ¥t9t®9, f¥l f®f9 HtlJ 
®®t¥ f9lH9 f¥tl C»R®9 ¥?: 

9t¥ H^f¥®I®tl9 ^15® ¥I9t®9 I 

^9f9^5 ®ttl9f9 5H9¥RH 9¥9t< (Rox¬ 
burgh) 999 ¥9¥t¥r® C¥t"H1^l9 9t*ltC99 
(9^191199 Indian Botanic Gardens ) 
¥f9¥^ ^99 Hl-Ht^ H®I¥— 

9t9tf99 919911 ¥t9f®199 I t^I®t% hemp- 
‘<19 ¥'tH C9I¥ H® C9 91» ¥<1 

59t® ¥I9flI99l 9®! ¥rft9 

5¥tf^¥ 'll® “Observations on the 
substitute hbres for hemps and flex* 





^t*l«F -arc? <il»ra(l’S| 'aiC!!? W si? I nt^ ?j W “ri9? Btc?« <tf?C'5 

f«ifn??i =?cflcigsi I 


«»J«iatt§ 

iil^l Pepidio naceae 
sfeasft^? aft? I 'aft^tcwa ’(a nfafs* 
aft?, ?tC® ^«\Cf ac$a 

^?, HTnl? ^ta I att^«f^ 

»i?t? «rt? c^tcif 

c?j^f 5 (lta ?? I ‘fli’ifi ca^ #?ssrt« 
nNi ^afsPic« a?af ’ffasitcn 
C?t'$ C?t^ 4t? ca»tait^ta =lf®^aT I 
otl na sir®^C9f ajif iefaai ««ttcaf, 

?Tai atiji'ssf c^c? 

^tnsi (fix) «pwi ‘sa w ^f*ia 

nf^ c?"r att'? I 

a(tt?a ^^ca 'eii 

1*1 Bt? spaci It?1-^"ftaf1 ?? 
51) |. 5TiF « ^tc^ra Sia cait?? 

cit? ?^ca\a '01'? 

'»* Cli:? =^“13 ?? I ^afopl 

ac«a «fla^ '5ita?^i 

^cia 51151 ’fcsia ?s*|5of^ ii^ao'ISa sj^, 
^ta faps^i c»tt^t?ta '« <fi?ta « cic? ® 
ci^fafeta o b'e^gt? flta 4? csff^- 
fa^tcaa I wa sicaj cac? 
«.}S ft? <tc?, ?«Tit?c«i 'sfSa fi?of^ 
'»lt*\afl fi% at? o at?) f^C^l 
1? ?i I 

otac« «fti i^ai ma Eta ^a t isca 
fa^ of? o «ita?t«ata 

«fT? 1? a?S ?fjic^ Pt? 
01 ( cat? *ttW I OE? ? 9 it?filCO 


caasf ^C5i? 5ta atiBa artatof? 

?ai 1*1 Ptcaa wc® ci a?a 

?ata wa?ta 5? ai i ata it?i to cif 
?tol ^ftataa-s: ft? ?to ca®?) ?a i 
itatai^; «8^j afai i^ f^^tra ^ntcai 
?a I at^it, fa^ta o ?^tatc|a c^t®! 
c?t5i ^tC5f vaori afai^ ai 1« 

Ritca« ?a[rc5ii ^a I ^c^taa ai sicoaa 
5itt5) sitfiRa c?‘5‘atft *iUi ?t^1 ?a i 
(fl^a «ir« «» cw 8» 

^c?a 'Bifan? ?ai '« fef^ajta c?)*) 

c?t5i '»i^c9\a—?a?5f«f .ii?p3 4jta «»• 

f'pcit^it*! ft? ifaft®! I ^sitata 5it^tc?a 

c<^t5f c^fsi ?tC5ia facial «ria !»ai:>a f^t9\i- 
'Sfjta al? aiif ?taai *iaj4c«fcia yfa 
faotaf ?ta? a?a aca ilt^j ?ta cfdc?®! 
ca, clc« ati 'ii?a «• 

ftc?a '?ta«? i a^xfta cn? 
itfe ffa icaaitntca ?ia? a?a 
ara ia*t^i a^ca cacic?®) ca, << 1 ?? «ff« 
vs. ft?^ aci^ <iia^ ??a «rf? 

«* '8 8* f?ceit«srjta ft? iNtc? o? 
fe«^1tac5fa facia iK?j ?a s?) j 

'ii^ata ititata ia Btat1t?ofia «ffa 
c^ta ai caoai ?a =111 itataa?: ii 
5ttaa ?cs? c?ta C15 ca^ai ?a ai i oca 
csfcaa aja?l it?ci Itfo^ waFt???? 
?a o oi f?s atC5? i 

»i*t •r?! 

o? ai oftl cnco ?ti Hw 
?aia itwofi otfeio ?ta i ¥tlata 
^ifiF ?aa ’Taco otacoi ?tt? 
itata?a a® attli? ^ttfoto 



>»vj» ] «tirc« 

^ -tf sfti ^th ?!i I 

4tfW ■'« *i*rT«rrirn nti^ ts'fe 

'oTfS'^f*! i5i?i nj(T 

4rrvrci9 c^tsi c^t^r ^t^i, 

-ri ¥t^ n I 

c^«fl c’tcf, ^<f5r ^ftc^ '«IB 
c»i^ ’TJiT ^st^n I 

*ft^t?t m (?? *rt«^i ^t?, '®tt'?ic5F 
’ftfei ’fti cnc'if ^ttf« 

'Bt*! '« ^^*5 ^i» I 

c»j<r5^ *ttfe ffa nw^'Ttntra 
atrafiwsT, c^, 

5p!3< *rt<Fc«T c»f^ '«r«?'^t9 
*rac’i *ft«ii ^t?, 

^1 f»! C’Ftfel 

’ica c^ '*}r-f nt«ai at^, ^rcac^ fa 
5111 ^91 ntaff*! faafa apta etftai 

'•rt? ’ftca i »ia 

?rt^ ^t5l ^sicatfa afcaf?C9i5r ( 

■w ntc^a ® ariSa 'iiiafatta 
afttaj ft'ca fa i ^ta^ra fa^f 

cwi^ aNr^i 'off ra area nt? 

at? I ^aa mafa>f^ ®*t^i '«f ae^ '^tls 
c4ta cfta ai ’J^ea aetata 

WC9 f«f^ia ofsai fa) ate® 

•ftaa atcf> c*T caarf^a ^*ta 

atlSf «H 5 i, *tNa ai fti fHI cwm 
fit ^ 


#«r «*tfwm 
atefeaa® neaa ®’tT»tof#ia ft«i c<fca^ 
^'t-a at«ai ata i atcBa ft*i ca-r '<i^ 

fa;'»i<t'^ «rr"f«f^ HKcaf ^ca 'sitf® 
atcf I wtcfa ftc^i «rt“f atataa®: 
^aftS^ca atcf ■« ®ta %e 'oaiB nt®jai 
^a atcf I 'iiafcsr 'fa ^i^ta ffilial 

atc^a 'si'ra ff'^'tata aaif®a a® fca'« 
ataafea «rt-i ft^te® aa i fWta 
na«f® sfia (afl, ®n rafsa cacaa 

«)ata acar ♦rt^ffT «}tcf i 

cai^aa-'«ic^raa atca ’itataa®: faa 
cacf «tie faa aca^ ace taca 

'8i*Ta ^t^tata fa i 5ic®aa-f®taaa 

afea aa-^ ata.a'SCfia ®ia fca ata, caat 
aaa, aiafaa®: cacf i« faa •itc’f I 

ftai «fC9i f®5rtC9i 'ai*Tc-ra a^ atata 

fa) *ai!C5ft®i at*! ai faa «}aai a'Bta 
^afa^c® caatc5) *ifaata m 'sitcf, caatca 

fssftc^i Vuaa a*^ *!(<l fa -ocai 
faf faca «i*H ^a fa i 

ft'^tafa na <ti'®f^ ®t 9 i fta ^ca 
oftcai fa I '^isrcaa ft?i ®tac®a «tfa 
>jacac-!^ Of'ffM'of^ ntffca cfti» cit^ 
calartc® ^tai fa i ®tana cnof^i atiftia 
faafcaa ofcsr ’itirttai fa i ^f^i-sfcacna «tta 
JTfo ^taf^f^ ai ntffca >iiaf 5 ) catari ft i 
CKtaf« 

¥ca¥ «t^ta faitf o vt^atcaa 
aa ntf naa aai t5^ ’ffopto fa i 





f ^11 ^c^?f 1511 

at*r« 

fff >i«^, fVi cfltcn 

’ftci5*ft«i ’ftf, ntf it^tf « 

'9fw I cfltn «ft« 

c^ sfcar I’sft^ <[!f I 

«r«ftsT®: «rwc5 

«rtf «•*,•«• «ii^« «ff*{r« ■(•f 
«qr>-stti fejj I 

"ic*n (‘^=r?i 

«fr®’Tt’Ct^'f*: ftfC'lt'Srit*!'SlW *tt'«?1 

) I »(<ijirt?-f « fin:*fC"r c^u cft^i 
«rf« *i;?C9 ««• ffCS'lW*! *t^« '*Jt-f 

fesnw Vi I 

^ir5 ^ 

f?sf ^tcn «fc^fi:-f«i f ft 
KI 2 Jitw %«« wtzm =5^«f 

w<i cw «tti 

^1 C?^U fta? C'ftf ntl 

ctic=v « ncTffl cflfr'« ^ciTfl 

^taF*(i «fft5Wtn ft^g ’I'H^l^^tcitl 

»<CTS ^ I 

« H<ri «rcfc"f^ t 5 ^ 

¥t«*i I c*><r^ « *t?i nifftfll’Ti 

fft nt^*rtnt« wr? *rti 
’tw^ni nirr* 4lif st42, 

ST55, STli 2 « ST95 fevfi WK^ 
iR^fwr, 41^ 4tfrui =?tw c<tt¥ 
Th^ ^Xf \ l¥i ST95 ▼«l«rt«n c*tXf 


^ c<rw f¥m ^*1 

4cftn ftftif 

nlWi cvt\ c^fxii c^, 
c¥tsfi»i Kl2-<«fl »r^tiT w orn 
C«Ff^ nrfR KI 2 '•TC^^yi c^ 
▼•IH f*rc?cf I ‘iic»f9 C¥t^ C¥t5|^»t9 
Cifr 4f«Wt«f ’F^®! K12 W’Fl'e 

I 

c^aptf nt^ nwrtntcm 4ft^i ‘^tt^i 
c«i^f -fi »rtc^ 4tc9i nc4- 
«f*n 'sitfl’SHF Jfc=r ^c« <ii¥fS nftwi 
I ??c^« ft^» «t?« c^\ 

nft^fli!! wtit §^9 «rc?rp^3 4«Hn? 

^tcsf crafts *ft^ nc^^Ttntc?^ 

-ten afc^ •nflS f ft nc^^*ri- 

’ftfl =fwci5i I ‘Httf!? 

’f^-9! 4ft5 »ft^^*f1 5«1C11 

■rc*i^r 

-tc*ffl 4H chz^ ftft^j 

4ftrw ^1 wtfei 4«® ^wi 

ewenfl fe«v*ti nM4 4ft 1* -r^M 
01^ > 1 ^ ^cw« 4X» v I 

»rT»! 4ftil *Jtf <fir^ft 4tX*ft ^«i 
^ift« mw Wfl inftft 55 c^ I ¥tc<^ 
^ftl TO 4« ftFR 15 nm TO 
ftftrw 4^« ^4 Vi «i- 
’Tlf C151—^Jtv ciftfej ft*f4. 

ftrntwfe ¥ti4 ^»jtft n citfl 
^«ft 1J51 ¥1=ft«ft ftf4?! 




] «tTO5 »rc«Br iN «J»5i 


’« iwa i^acii 

ciT<F ^tw¥ti «rpr nftstci it 
^t«r*f Nf« OTI 11 
wftfiti 1 i^wlB cm 

fll Cllttsr «f 755 hemp 

Cannebis sation cicif tCia 

5it5(tf^1 afIT, 111”-C«?I11, 
fti'ft. c\in itti, « 6?ic9ia 

Clifts lC3r c*tttl 

«ff^ <sr?f« «w® I 

Itt C’^fC^ Nfs Clt^taftl 
iti 5»i I 11 It 

cm Clt^ «fir« 1% C9\tlt«fW 1^C«F 

ini 5tn c?ii citi?, 11 C1C1 

^ c?cn cm 

CIC^ iff^ ^^11*1 Clfstl 1C1 

I w 


Prii '9 jotfiii c^"i Cl*! 

I 

^*ti 11 Cl it:^, ci'ofi 

ititii^: 71^11 f^itci iTim 

Iftll I ^11 mtll 1 itC^l ^tClf’9 
ititi I cfirti itt icnitntci iftii ifw 
cm CiCf Cl, Iftt^ CiCIf Cl ST'S! (Pulp) 
^«fi 11, ^tcici «ti ifii iir® 1C® ltd I 
i%«f fiirci icii utir®! 
iti 1^® 111 m 6ti iiiti iti iti 
'IlCl ici 11 fici ici iti- 
'®f^ 111 iti 11 It ^-itc®i 1® m n, 
®isr ci«fi citt itwi fiti irftc® fiftci 
fill iffia ^^i®i 1^ 1111 itC9 I 

iitfi i®i itir fiitii® 111! initi 
1 [ 5 t 11 f #t 6 t mti Hit iti^fi cut 
®flll It’SltCll cii® itii I 





^iffi nf8«Ni 

f%f *{t^i I n^j- 

58*1 »it?i »i"nff^ ‘4fr®’ «r^t»i 

?1^T^«8tC8 

^1 ?cir I c*r >f5i8 

'st^ta (flffS <if^*f^ ( 

«r^ti i fiq. 

?reJtt8 1 

c^t*r i ^ 

^«S| I 3Tfj(r^ ^C8 C^ 1^ 

«f5»ir5TS "Ste FC91 pj I ?«ri8 

»Ttff«T '« r^'^pi?ir'ic8si 

=»ff*tf^ a »T¥»i ^tf«8Fi «f^t-r 

*ttii<jjy^ ^1 C9i<{c^ai 

«?8f >31^ =fC8iT I 'fl’fsre 

I m 8tw, 

^t*»!t8 rm^ c»i<n ^f8J(tc*i 

c8r? m I 

3itr^5 ’ll! >:»8^ »rtc«i ‘^tN»ii 

•fft'siJir f^cf ‘®tif '« r^tsj’ 

51^^118 '<’8 «r8r^ 
m 8Fnf^»it*fi '^rcii'e cfN 
^8 I 

tf«8r8T ^Ty\ 8t8J®t5S58f ^1 Cf t^, *ft^- 
'8t8t8 «t8^^ ^C8 C^tC^I 

^1l%t»!C8 f^l^l '*8fi!2tC8-r ¥?rc»j« 

§i»8rti «r8f^^ Vi f^i ^C8 «rvf« r 
Vmz9 a(t^^t8 38tirfC8r f8Wt!l t^^t8 


818^1 c?t«8, C»f f88C8 fw® C^tI— 8ff9 

f<f«» *(tr8®tr8^ “r^t8^ ■f8t8 ^Nl 

3 I 8 T) 1 

^Ei58rC8 CSft^ ^8f8 8t8 81 35«81 cn 

8!? 8«l C^ 81 ^tll ffni 

8n»!t8 f8®5f8 fl«Ff8 «r8'^8 8fflC8, 
^1 38tSf« f8C858tfl8 I C8|^ <ilf^C8ff 8| 
f^ft:8ff, ^1 CWf^t'StPl f^i:8 «r88itf?C® 

8)8^15 I 

C^l?hf ’18?t8, 8t^*11 ’TfVtS 

(cmm «(sft5ifc«!j) 8tf®t8t8 »rWt8r 

’T^wr8 f^-sn 418'^W8 f^C8C^8 1 

f8’J(f88ltsi8«f^9 f88C8 ^^*r8 

8tlCf8 I (:?F8, ^C8C^8 I 

J|t?®t8t8 f8®K «f8^8 
»r8^1 88, 8? ^115518 

8C8—ftf f^, 861 '5ltC9lt68t8 'Bl8fH 

^8t^1 'fl^t:8 5^C8 ^k8 81 I ^t8«l f8®t8 
r-f«!^f8 8:*r ^*1 Pf’Ft8 Wf9 '»1«Pt<Pt- 
^tt8 arf^^i 8tf«t8k85‘ fn^t8 8St8l 8C«1 
"It¥t8 ^ f8C«1« f8CW^ ( *88^8 ) 

®r8t8^r8 8r8'C8, f8<f8l 

I ^t?S ¥^8I C®1 «5[ 8tv»!l 
*ff^«t8l 88, 8t8f^f fi8Fr8 8t^8l ^t8M 
8C8f ^WiW <5t8l I f8l?^ 'Bt^l 8^19 
S88?y5 8F8C^ ^CWat^ 81 8t^, C8^« 

f8r88 f8C858t8 8r<f C^W C?<r:^ HC8I 

( f^«t8t8 8t^ fm 

^«ra 8Fra ^\ ^t8-f8f«8 8tc| 

v<18f8 iil¥^ ¥81 ^dOE ) I 



?[W3 'e aii-iT 

«t9i I fi’i'j vQ fi^r?i 

*if^st9i c^ «r"}^ '-‘19? 
u)^'9[1 fifCW9f^l t9 9^3199 t f9r»a 
c?*r 91 iltc|9 9i:«tJ « 

«N f9f9sni (49^ f9^ft5(9 f¥ «f9l 

( i4f 91 ) 2f5tfia| ^31 9!'^9J, C*! 

^^iC9i ’If9^^9t9 ?99ft9 I 

^f9i9 9t^tC9J ^i9 ffg 91 
C^t9f, '®lt99l ^tC99 '®[9Jf^^ ^ifs 9^1 «PCi( 
I '®lf^ C>T^tC9f 9#C99 >^9 ?sitC9 f9 I 
C9^tC3f 9t^«t9t9 3Tt^tr9T C5F99 ^C9 

>I9[J91^t?J ■•^91 9r9, C'«C9 C993t9 

5199 1 

(ilf^l ^t9l C'‘r99t9 '19 f^'^9 'flu's! 
fl9l95 C9^ 199 ltd 91, i4i&1 

9« «rC9d^ Cltfl ^C99 I f?p^ H’I'hll 
C9ft9[ '«f91 fl^l 

9f9C9, C1^t9 19^’fl 9t? m 9^ 9^d ?«91 
1C'^'« =S9 '4«f9« 1^« 

^9 f9 9C1 9C9 ^9—991 f?lfC9 ^ici 

91 ^9 f^lfC9 ^19, '$1 <I|19« 

I ^*i-9^dsr-l^r9''stfii?9 r-r^t9 

^15 f9t9 '=ft99l 9fr9, 

<Fia«, ?Ff9 I WC^ C911 Cld d, C^t9 

^fjfi tin 'sta 

■»it9td9 9Ft^ area c5Fc«ic^ I R^Ptita -if® 
«rwt5ta "itnai «iC9¥ '49? 

'419'6 ‘-f ta I 

9tdl 'Stal '499« 1^5 1?1 cl^l 
9591 ^1^ 51d 9t9t9 5td I itf^fwaf- 
C9a «t91 «flf 99 I car^ 5fl« it^ifa 1^1t«\ 
C9f^ 91 it^jstata I 'Bitata ^4^ aa^da 
9W« fafg af^c^ra ai ^la^at «frci? 1 

4199 irar caVfi^ «tata« catntcad 9S{tc^ 1 


»»»i 

f9^fC9a ithl:99» f<F a'fa satata ciil 

6, ^ta fV C9t9 f9Ctf1 C*f9ta '9l99!JV«1 
C9^ ? 9t? 99t9 9tdl f9n aBC^e? 

'«ik^, 9'1« ama 5f«i« 

9t^9l sNN I itf^C'ara «t9l 'aa'facaf 
51C« 9f^C1 ?5d'1 91 19^1 itfaa^l 

199 ac'il i 

'4^ 11C1 9f9t9 19^ta ?F11 51C9 

91 I <49^ lC9f9 9l9N 919 atifir finffa 

nra ca '«9«9t9, cn lai ^raaliH, facias: 
fisna ic'ii 9f9tc99 «fr® fe^tita^i 
i's3Ft9i 9jtf99 9'« C9C?? 5dd i ^rf^itcaa 
Clt9 Cbgl 'Bf'srfl Cb'fd It'S' f9 I <49 ^19 
9t9t9 ia«^i99 bc^ici, I9caa iritwa 

9KJC9 I ^»'f9‘rr§!l 9N19--C1« '41 f9^ 
9jfif9 i ^a59<« facja la^ftia®! id« 
9td1 ^i^l at^fetcaa ^rw 9<'« ici?> 
la^iatia 9T9 ??i ^raita i fassfcaa a? 
^?ca^1 i'9f '8ft9?t9r ¥19, Garcia atita 
I9d «ff9tt?a vTaata it« ^ca i atila 
f99fM« ¥391 fii^i 991 ra fi '91, c'aca 
Cif4fC'5 9fl I 

lfa?5t9i iifi^ lata la itiil^i 
ci9i ¥C9, 91 'sta «itd ? fassfcia 
ifa'stil ifa 9;aj'«: ^^ra#l laf 'sia'af^raa 
ira c9«9tl itar^ ¥9, ^t¥d an ¥a 
itifa^i^ 91 ica iti;i5?i ciai ^tai? 

191 ^fb'5 1 ^ca n 111 itfa^tfai laf 
'sftaai itiji^^ci '5f¥*t iraf^, ^ta 
'4 iI 3 lafcita 91 I9f artana (Glossary) 
9flf#9t9 Id Id ^lifa lal 9t1 

9C9 ifa I it«ri>l itai lacai ci^l« 
facabji ^rci^tai afi 'Stcaa 

itirt^d '4 i| 5 I9f-9jt9n ica caa, 
'41^ mz^ ltd 1 









«»t»itr'ra ^iCH c^, ^t^*il 

’stTff f^wfsr pfc«t 

nt^ ^tcwi »rt«r 

I '»!' JTfiS ftcw%«r9 Uu 

^K»!1 'SNtf 4'«tsi1 

^c*f« *111 ^tc*fi »rr^ *T*itH 
^tt»i F»^c'® *ttfi, c*i^ »ic*T cii<r 

^ih- 

filler ?ri I 

^m9\ ifci »rs{tiiTm 

Clfel ^fl I aft^, 16^ « 

Slt!(l *fr^l 1 ft-SFll 

*n:iT'6 <511*111 ^*ficifcn 

fCl I <Ji^^ 5!irc»|^ *f^ ^»fj{ 

sn 1^1 *1^ ^iti 

^titm ^tiiii f¥ ^*111 n 
^<*rni ?c»i «ft*fii «il^ *f»i*it« ific« 
ntfi, c>ifetr^t «rii -it*? t1^ i 


Cl sitll CW 11 «tll TO 

cic? ^k%, ^tl ICIT fft 
"fll ICl I'fl 11 I 

c?r*r ^itc^iteii-srapi ^jtsrr? 
5CTO 1 If 5[«1, fen»{fsif^ <lil ¥11 
fCTO 11 ff¥ ¥H¥lt 

ntn C’rci f¥11, 13IC« *1tfl 11 I <«¥¥ 

TO^I Cl tlV<1 fl» "ill 
lilaiiN I 'In ‘ft¥l’ ■^jsc^i If «riii 
'"Ttltl ¥11 «1ltR« ¥1C1I ^Itl ^TO-r, 
'll! 41^tl C¥tlfetlt «iril1 ^^¥1 ¥tl 
C?fl fl I fHf¥« Ijf^^ 'll l| 

nc'?tfi I 'sfl i^fit Cl. i%ci, n^fiici 
iK»ii ^tii fifi'li^ca ^tm Cl 'sjtifi 
ClstClfs ??¥ ¥Clff l«1-lflf% ¥C1 
^t«« ¥ici1 iti ¥Ciff, «til i;^ti ii*1ar- 
Itcll ¥lt«f*1 *T¥*1C¥ ’l^ltl *fc^ fic^ 
•BRfCltl ¥fl I 



«CT»r wt»f 


^tnci I f-f^, f^^r-li, »!(<(«? 

^fk sfca 5c*\c«[s( 

fafsii wfT»ita i »it^a ch ^ 
atcaf «rfr« ^ afca f^n «fyf«a ‘^■sic^a 
'5t'9taf5 sfl i 

«4it ca faTia«ai 

^1 ^ca siti^c’ia fHcacf. 

«ta aff 

afsjcaa «rtfa^ta ak'Si, ist^c»i ^t<ftc“r 
ataas'a a*^ y } c ^\, c®f7K?Tla sttaa 
(’TWc’fa a^ »it«i ^c«f, ^atcaa a* ^tai 
^c«1, af9i sit’tc^si, ^t®a ’laa c^a^c«l ? 
fatsTff® ^ra 'af«fg arn, an, i-?, nai'« 
’Mc'4a fafsar fanfs^ aica «ann acai- 
^tfa^ ^ic<5 ntac^i r 

ntar«i ni i apta*! ntacfa aca; 
carl ntn, f*i%« ^ca ; ntf^ca 

'aaf3fn %fnai nm, ^tcaf ’tt^ca ^icn T' 
^fa, fttt, nKfnc^a^ na, 
fawt^ta^ ^aii asjai-f^cnn' cn 
cnt5 a4, m, ^tn, "^, aafn^n <^^15 nail i 
a«afntaia n^"nc'f ^^icn nts^cna nf«tn cn 
nn <rf«twata *?^ aa astail ^cn ^la 
nc^ faf^ ntfa, n^^ ’fcnia, aafaa, 
«inw artifa. «ira fafan "n4f5?ff«ai 
"^c^a near nten arena cu^'sca cn wtn 
feci atasten ann'wi c’t 

a^a ’i^cfe i” arn'^tn ^efea'e ctafn^j nai 


asacfaa na, ^'acaa •iiara’^ ^ata an atiai 
at^tn ai aa^nfs ntca ni 
n^^ aac^ i 'n*^^ =^il nfa aa 
fanca i fa^t^ai acna, fafna a« cac¥ 
faf«a « fesb'^tfafn^ 'ntentn-^aa' 
(Light wave) fa^^jfa^ i^a I cn^ na 
'ntcnt'f-'saa 'ntatena is^a alajcaaf^caa 
near ca fecnaata area Mslal a^cn 
nffatcaa faf^a a*^ '« '^^enra (Brightness) 
c^cn «ci I nn.5f a*^&1 ntcs*a 
nt«ta ca^ i ntcaa nMla nffca. ^ 
fafal nfp«a ’«rtc'itf'^«atflra f^a^an i 
entfa^ aa ana 'nfaicna af^cn «r«tfa« 
area, ^aa 'nfatcaa ca an. 

cn^ «[?fna5 ac$a 1 a?«at^ 
nn:^ a^^i nt^ta ca^, 'ntc« ^ntatcaa 
caata f witaai mi arcaf? ca, enta 
(iiafS a^a a* na naa ^aaf^ aa^a atca? 
at I 'nfenta ^ta^sa; a-aa acisan 
«tai)caj ac^i 4tatai^tca ca nt^tfecf 
«tta ¥tcni aca aa, ^tenta ^c=»'l 
cafa facn n^sf; 'ntata fncaa ntenuta 
?ca ^tnata nc^ nc«r fvcf na?f mn 
area at? nncar *rfaa'$ i[c« atcfi enfe 
(flal nMa ac® fa-aana nfaa^ ac^, 
aaa ^ta fena ataaija 4f%?anac^Wi 
C5rt<,nra a^tent ‘acn fnir.cn nc^ ( am 
cac® ntew, faf^l a^ arfafa^ cftn aa 
call «ftcntafapia«iama 'aal amcacaf 
fapBi 4fp5a «itcntf-^atr aa. 





fe.8 eifsT ^ 


'sjU ftfss >[51C9 'atc^ c^'sr 

«pca '«itJitc«f5 ^Cis^f I 

iii5|=r« ntCif c^, c^ 

>r^s^ ?}c$3 '«f!?^ris «?fyfh, -srsf 
5(%r??i 9i^if f«?ris?f c>i^ 

«tC«r3 5iC5f 'srar 

^'Ptfl m I ’[i-c«-‘5ti-><i 

'®rc? C^5?5T 5FC?[ 

*ItC®f5l1l «fSf 2ft%9 ^Sfl ’^®?I 
'n’fT ^t«CJ|5T~il5}Sf ^C5[*F sitS’J 

^1 'siHfiatCiT 5[<r^ (Colour 
blind) I C^Ft^l ?!s^ 

c«[«rc® nfJT i Pif«a K5rc*f« 
( at®?? :i?) 

'siW’ri '«rf«[i^fi cwt^'i I 

«rrcifi[ f<c-r^ Rc-i^i c^t^iC'S nt*» 

=R1—C^SI^ qt»l >f^5f CVf=«rc« 
i[1 (Red-green blind) ! 

e[t9[ >ri.^ '9C«'<1 

'«ltVtCf?l '-^l^il C CW '« 

'«lt’Ftsftr-)^ (flfjS 'Q 'ilffS SC®?! 

) 5R1T 'vSt^ ^U] C^U nK-?} ^41 C« 
^1W5! ^] I 

c^-cai cw, «rait5? ^rsT^tsf^f'S^ 

C^CiS'® I 'STfaf^lf® RfsiS 

"•[1 '«ft5l?1 ntf^! 

^c«i cs[^—'«ttc^ 'Bit-^ 

I Rf®9 f^fBiif 

^"pi:5(s fes<f 

c>r^ 'Bit*Jtc»f?! ^rr:r 

*«1>T C^ 

^t5{5i f^f&3i 

«\t« I C^ti? m 

ai<!^ «(ti[»f, ®<f5i 

11WJ cn toq 


^ta ^fai «r®tR® 

^rNtctra fac-fa fac^ra ^fr?a 
1 c>^r5i c’«rc^ ^ ^t"^- 

as^*ri w 5[tntacs «rn*f 
fac-f3[ 5i't-c^Nc^ 5^ca c*!^ 

^£^W5H »i%c^ ?ra f^c-f^r aawa 

'»it»itc’ff? «f^fcaa 

gt:ia ’»i5.|r« i ac^a sriTf a^sra 
'-yca^a ^\^k^ «i<r"f ca aataa 
^CMj'Sf^ta 55?i& ?a 'sta sf^tca af^caa 

cn a an a •ifaa'^a ac^, ^tat 
'«d 'sit^ffna '^ta. '®iaai 

a«ata 'Bi5|r*sPi i 

=^®ai? n^iEsI efface ’itf^, faaj-siarf^a 
acaf rar^u aia-an-^faf-’rai-nii’^a n 
•sT^j's? fca '^[taal fai5 iyf^, c>T '^’5^ 
ai ^ta's 

'ijl 5caa fiifn'S f^fai-sif-ifeata^ i <4^ 
a'at^i ca af« ’T'^t, c^a^l 

^a(c® aifa aa^a cafa, ca ajf^ '^aitas fa*^- 
=®fa a<iffa, ca ^aiafaa ^sfat'a- 

JT^jfta •sfa affc% fasiaf. ^aa t ^a» 
liia^ af^na “siia 'sis^atn ‘aa*| fa'5}-«!ff« 
faM ajfi^ « fafsa «it%a aftii ’a«ta®:^ 
f«a f®a astca '£if®'3t® t '»it^a er’i^ 
«[ta et^fcaa '^r^|«^^l caa^f *rtca 

ai, c'safa ^a^ ai at^aa cetca 

c?ai ^ta nt^a ntca oral 
cbTtaT^l 1 

(Perception), «[ 5 ?«aa (Affect) 
^aa^ cefe^i (Conation)^anfa ^laK 
c^aii f^^tSc’PcasI «ftai1 cw 

c>i«f^ af ’sitC’lt^ (Rela¬ 
tive)! aenfafF® m\ 





*ttC9 I f«s(|5 ^t31 ?r«5l I 

lt*i nttai it«1 *ttcar 

is?9i I ^\^ ?t»[ 

*ttcar ?f^*i ifg ©k ^tcar f<fg- 
^^*1 *[i ?T? >lC5f ^if? 


cweil ^U. *ic«rl ^tc«nN 

«}t*lt:TiJ «(?}1 ^i;!^ | 

U9f^ '«'g?sr "Bivrs f«5 
ntaf *i« =isT^C^ 




fta! 


»l*fj^^ ^Uuii CM’TtC^I ^t5, ■'SkC^ *lt£ill« 
=^l5i »fs5j *fr5f-*i ?£^itsi . 
^fW'« ^9lfel '4^'^ ^U 

>lt«ltl8 'Slf^S fB3) I '«l!?^S't- 

^t=r C^C?F 

^'3' I '«tt^ti9 

na c=it3^®i c«n^ ca^i^r <^tz% k^a nta 
c^tH^ta ^t^rlS t^af c^^^ »itc^ 5i1i ca 
a^cT €ff^fa=T ca«rl%, '®tc^ cac^ nsatPa 
ca '•ftina nt^, a1^^tc®ia '«iakaa na ^caf 
c«facai ait?icara nfaat*! c^ 

*tta I ca^ttw ft«?tai?t atf^ ^^cj?, c*f^tca 
«rta's atf« ataiq ^taai «il£:nta cata 

atf^ «wzi5, c^raiH atf «ita« caic^^ 


'®!a 1 ac»i ^Ca (Si^o-weight illusion) j 
'^ta ^ta*! c^ffea «'S|^ a'^^a ^9\ata ^rfataa'ii; 
a^a ?^ca viit ala'll «ta 

I «1l a'$ ^taifSc«r c^t^ata ®rc?r cn 



'Bi^t^ntial «(ftar “tf^ c%ti> *it^l§cf 
c^t»iata '9fC9 «in ^aca i T^% 

nt9» ^I5a ’lata; *ifitf 

«ia-W a^aata a? ntaiUcf m 






'«n^<rn 

"1^ fifcsft «fcgi c^t^ ^itaiiSc^ '®t5^ ^taf sft’c^ ^?1, ^<rs? c’l^ c’^sf '•itff 

SCif fsai ) ( 5t^f I f«»« 

»<i?ls »itM «<ric¥ to (.'^ ’TNa|f p, ?i;c«f« Tm 

’I« Clt^ 5JCH ^9, C*!^ f9ti9 C99ti5cf «t9 ffC9 '«lf39tf^lS ’TH*tfis(^»| ^9?5[t9 

'iJffB C9<{t9 ntcn ^'3 g9f®«[ S|W ^9 I ^CST 9t»?. 

»(C*r ^9 ill I a;^|B 91^1 C9ltC^9 ntt"t <<^{5 “^C99 ^ftcs 9t9, fff ^st99 


f 

1-V 

^ «af 

vsi^^ fsai 

c4c'e c9iHt9> (;»f9(9, f^fi c^-i c’lt^'tC'S vU Hi T 

*ltC"r C9)t<?i5t9'^ «\^\ *ICi( ^9 fbill) I iiWtf9®t4tc»f9 *ICV5, 9^ tl^iS— 

^C 9^9 ntc-r 9 tc^ Vi, «!c ?9 ntci ^it^i, y\^, v\i^, i mv ^ 9 ^ 

9ftC9« C»f<ft9 ' '»f^igf n9’nc99 ; ^5(9fn®tC9 ^s^Cf 

’ISlil “if (Empty space) >il9i« •f9’^C99 (Com- 

%< =?tW9 (Filled space) ^*iiit9 C\\'^ siCi? plementary) I AflA C^91 C^fC^, C9^t*l 


^ i*r ST fX 

8*}^ fga? 

^9 (Sil?. fBi9) I ^fill 9^*! 9C$9 to^ <fl9*i5 9^9 ffgiF'l 

BfCSf 99-9t^C« «9l-r?Lt99S|t9Tto «tto «*ft9f9t9 *f9 »ft«f1 9t ^>T9 

9t^l ^9 ill, 'Bf^5 “if sitch fen9 C^R9 §*f9 ffl99l ¥9l 9tl, 

fffC9 tt^9t9 w i9^^rc^ c^i §n9 fe9F 99il59 <99# fiftoR c«cn «d- 
99=1991 srtiltil 9ft9W9 9J^«t9 9OT 999 f^f 99l(59 C9 9^ 9^ 

<99^ 9^t 9ftl^ f?i|, W C9ft91 f¥t9 999 ^t9 9*^9^^ I C999 9t9 ufliF^ C»ft9tC’t9 
Wife 9t9 C^9 9t^ 91, ff« 999 C¥t*l ffC^F fffiqMl ^*tto 9tf9t9 99 9f^ 9t'r1 








¥t»trBf f^'F 5ft’tC9r« ^n? 

iJl^lg 9f^BF C'®:*! I 

Bif*f Sits c^r«?i »f^i5twc=fi- 

'«lf®w«1 (After-sensation or After¬ 
image) I n?)^i cif^fi cncf c*f, 

»!l?i =^i «(n« '"itt^fwi 'ii^^i 

^tffa 

c«r<rr^ *rt«Tij i 

f^tlW 51, ^t5W 

5C$F f^l C*T<rc^ ^t«5l ’TfC’^ I <il^ «(an5 


'<i¥^ ^twci «rt5tC“l 5'^T flt«5 5^515 

'«rt?l<9 5a*(C? <5f« F3J'*|f<F ^f5t“rl? 

’8lf^« S(C5T 5f I I't^nt^ltiJ f^C5 

nit * 11 ^ nt»i sptHtii ^nw cstn 
nt'?. srt^it^rc^^ ?it?i cfR ^rncn 
c»ifei ?itn =15 I 

«ir®i:5t8f=r (Adaptation) 5?tC« 51 

c^f-ifi-F, cn^t« 'itf^i T5fcnf^5 5itnt51 
5[^C53 ^rcnl C5C5F ta 5Cfl 
^ica5 f»«a C551 5f5 HI, r^S 

K5 '■?PCii '51'31’Ftfl^l C5rc5 Hn 5tf 



«if«w'®ta ^p^ c?«5i 5a:^n55i^H 5<- 
^5TO (Simultaneous colour contrast) I 
nft^'i cni^ ^tni ata cn, 

c¥t=r ‘H^iS atai 5ata 'siajaf?^ 

nw cFtcnw arar ^ta a^jSa 
^atwena »ia»ta aa ^ta 'ertat^aa 
551 T3ta«i^ na5 
nt^ta mj *il»i ana c?fn, ^nn 
nhst^Pi tffrs nta* naja. ^tcaa ^ta 
cFta ca^ ^i^sf c?f^ 45^ 

»itn c>il5 ^ta cFca ca^ ntn c«mta I 


aar^sfn "n^®a 5:5 atc¥ 1 tl^a 1^55 
nta^ atcaf hh arn hi, ^ar® 

5 ac® HH ^ca ata 1 nacaa c?cna 
at?;a ^i^a cacn to n^rn -nna fitaa 
«[a*? acn acH 5a, ca^ 

m 5^a ata 1 atai ata an ^far ’fta, ^aa 
aan «t5'« at^ca cacatris 5 a ^na ^a 
5a, aiaa atica atcaa ^to? 5 ^ai 

■•(VTtn ^tcaa a^tc^ -^("aa ^tn «tna 

m ^a HI 1 ^tata ncaa toa atwa 
5taf ^ai «T<imT, "stna aR[ at^ 





•rtiwir [ ui 


vai:« fw, sst^csj ’^a, 

^t5f ^ac^ apw aFC*i c*T 
^ra'latc’T I 

'«niat?-('Weber-Fechner 
Law) a«ii ftai? ^ita *ii=[tsf^c^a 

jf-sfifej =»a, ^fsfS 

(ai ) sirsTtsrnc^ aai nc^ 
^111 f<ifal =^)*ita *(caT ?tca 

(Geometrical progression) 
>I^ta?C=^a (Sensation) 

’tfcfe (Arithmetical progression) 1 
^•1 Haf ^taai ntl =11. 

=fl» ia m Ssf^a afatxs 

•Itfa = 11 1 

c^U aj^Cf nsta^tai «ia^ta ^ta 
^•fa f®«tl®tcaa ^i5 af? 
m laia dftr=Ti ala, 
aif^: ^l5 fa^ ’Fai ^r«t« ^ta ara 


?ca caa ala fa'f^caf •^4 apai 

ca *(t« fffet 

afc*l ^isa ^aca i apra win ^aai>l atf??:i 
C5t:?! j^aa 'srlara, aasi cn ^iS #tfeti:«F 
‘iiftS #t^i fcn «i5®a ai afca ^tfelafc^^ 
'Bis?«a a^aca f ^la nca« ff® fam «fr®{5 
ca fare® ntaca ai—iiaf^l r=jf^l ftca 
^aa^tc^ ^ca, ca nlaca 
ca cac'pew (4a^ ) i 

acalsf^r® ''^Icaf^f^ta '’ata® «iBf5r 
^ifl^aa casai cac^ araMsi, Ppiista'«ila 
^lacatsfa ctraf? al i ^ataa 'sik«itFai 

fa*6a^ aaic® ataria ca, a^- 
<3fSt<. caaa ara «(tatcaa aia ?fa, 

ca^ll ^ta €if® ^aia aa, «flakaa af%a 
a^w^lc^a «lf^ ca a’^a <£if^r3Fai ^ca, 
ca^ ^fca ca^i stfsa'fa^ ^a ’atatcaa 

« 

C5'®ata I 





•ftaf’T c^U fVgij^ I 

W’®! ^tSF C^t^l ®C«tJfl 

>flt=T *ft«?1 cn^, (Theory) ^1&- 

*fWt« ®tc^ ^f5t^ »r®T^i «(*(f*i 

C5^ I 

f«f%c^ r^g ’ft«^i cnt»i •rit’ft? 
«r*it*i w ^1 ®t9 T®j®i ^f?n 

C?®!^ *fw m I •iJt’Fff 

Jll ^1 5JZ:ai SICJ^ 

fc®f. ®i1 nlt’pf’ttc?! »<ai 

5?1, ^1 rii“55^1 Tf ? 

?«(ri »f?l I 5s«i 
f^art^ f«flTt^ (Dirac) <4^15 ^^Fpf’Ffil 
^<n f®l^c® «r>jt*i ^cafttsi^r I 
»!C=f? ft»i 

(Cloud chaaiber) iflsffvfJl 

«« «lfW'? «1 ^?Cai1 I '^Z^ 'Slltf^- 
cartiJjf, 

¥*ftl vf<f5f *ft«iri entg I 

fssjtc^Fs '»rt5 sfit? 

^t»Tl ^tf I f«f^ n 

g^C¥^« C»T eshf 

^tWI '*(t<ft=T ^1 

IK® *ftw—f¥l 411®^ ?JEF 'flJF-CS?'? 
(Magnetic monopole) Itft 
fvn t5^ I ^*(t^ «fnt® cnc® 

nt^, ®^t.'e na-na w 

'fWti cal «tf*(*i «itcwi ’tf®^»i 

a 


'Sftf?® a^ri (.Charged particle) C«n^ 

at*!! 

ewe^if 5fca-'gaff raf|l>1 

c’l'tl aitnfa i 

(Symmetry) cata 
^f«tf<'f c^f*F c’T^i ala i 
f^Fs? ai^ia atac^ l 

uDC’sfC'Ue «rtr«ca ^laal «iHl 

afac® ♦flf« cv, gaf-^fTi c^'laaf c^ai 

'« gaf-af'fi c'-'ic^ c’l’caia 

?r65 I ■«rfff-5 !»FTfta gaf 

'ttf I 

■if^«--ga5fla ^a?r (Electromagnetic 
wave), 'SffC^lt^l (Radiation) ^1 

Cita®! (Absorption) ’FCa ; 

c^ i ’*lf®‘’*tt*^ cvf5^ 

(Photan) ca 

(Pair) ’li't 

■« 'i^sf-caa* gacaf^i cwtfl 
fefs® I 

'sfc^T’^ ’«?tc’i^ *ttsai c’tc?! ffi 

ga? '®itci 1 

nat’fNtc^ ^tc*® sii I c^^ 

n^ai atc^^ ^ii, ®t« iz^ 
m\ ’I’sa gi I 

faf^^® e^t® (Carnuba wax) 

n’!ftc< « ail ^tat^r 
I ar«ta®; 





»r wtf «tn'• 


ctd»« (Electiet) f5fcw '■ttf^'5 =fw 

«rM5 

»ffir I oifirtv 

5^*11, c^q^si—lwSsT, c<2rtfe5r n?caf^ 

•ft'SV ^tf, 'Hf-C’l^p g^¥ '9^ fw 
=11—41^ w I fsaifc^? 

’^f? 43^51 ^tSR 

5ifiri ^l^^, 913 ^c«f c?<rc9 

'«f^f33l fV ? '«ltaf v»*|«« 3113 3C3 93 93 
4r3 C^t«F ¥f3« >33^3 <3f-C33* gSf 

•ft9f1 3t3 f2{ I 

'«rt3t3 4t5f nfl^tntw c^Ttaf 

C5I3t3 c?31 f?C3r^l 9t9 53t3l 

3W1. ^3tt93 (Brookhaven) 9 ^rU^f 
(CERN) «• f3t^f3 ^i:*l9§3 C9t^ 
9*lt33‘l 3S Btq^i^WCW, 3tP(3tC9 f3; 

c9t: 3F*rhra*i 33 ^9ffl iizw 1 3i;9t3f3» 
9fC333tl <333 3^3 353 9»ltC9\-fWS 

3|t33t^ I <3^ *T3 31 « 3f»ltC3\3Wfl 
>rt3t:3J 353 313 «i3f-C33P pir33 C^fa? 
333t3 ^«31 r3Wf^C?3 nc^f 1(3^ 

9t9tf33( 9flt^1 C3Vf»l3 311 nClllfS 
3f3r-srf3t9 •f3t<-f3®tC3 C3 3?J3 ^99^ 
f3C3 33M-«fn«vr3 f3i:i(3l33l Wf, 9R9 
1^33 «lt93 '<13 3^ '5itC»lt3- 
3t9 33C9 ntt3 I 9t^ 3I3-C33 g33 

3m3 nt911 3t3 f33l, 3f3 31 nt«3l 3tl 

91:3 9t3^ 31 3t3l ff—>33*1C# *1^3311 
U 13 t 3 I 

fePf-t *{9C3 3Tt3r'eC3«I C3 9f9Vg33t3 
9t^ (Electromagnetic theory) 3[39t3*n 
3^113, f3 *ll3t3l, f3 «rttnf339t3t3- 
f3^3 (Relativistic) 3^t33tl3 C3t3f5t9^ 


^33^3 3(t3tC33 331 C3^ 1 feltf 31333 

33^331 331 3t3 

E *■ 47^P ; B ”* O 

^<l3tC3 E 9 B 33ti3C3 9f^«, 9^33 
C39. P 9% 3|f3tC33 3331 '<I3-C33 

^33 3t931 Cnt3 -il B » O 3^335*1 
0-il3 3fa3C^ 5.3^3 ^Jfti:9 3C31 

3Jt3reC3C33 «13 33^33l«f3 9r3t#'« 

91133 331 3tC^ I f«3JtC33 3C9 ^i:33K 
C3tk3a 39 ^99 31 3f31 '33“C33 g33 3t3l 
3^^3 <113^ <333 9f%«s-3[t3t3 9 <33^33 
^3C33 3r»!9 S133 3C3 1, *113 C3^ <0313 

(Unit) ^593 ^t3t3 3t3l - -L-.-1 9t3l3 

Vld7 

vfl^jg 43-f;33 53C33 f3393 1^333191 

(Strength) 1C3 \^i|I «it3t9 «l3i5 
g33 33t93 (Quantum) <<13i5 9f^«. 9(t3t3 
33t93 (Quantum) C3t3 fiftl 9*1 

3^*31^ I ^!S 9f3^-3[tf39 33t3 3r3J 
C3 93, ^{8 g3^ 33t3 3Wr 9tt <313 
tolr't X4*V'« a8«»>\ 93 ^f33 33 31^ 

3313, 9tC33 3t3T3t3 ^33 iff ‘331 

3t:3l 

3t3t339: C3t3 3!33tC33 39'na 

f3f5ltlH *lt<51 9tCf9 91:33 ^33 f3^3 
3t3 I Ul^ 3f33t«f^3 93 39 C3^, 

fifapiri 3tart« 99 c3^i 1133 3t«^3 
«13-C33 g3t33 C3 f^^3 ^333t<t3 331 
331 Itiri, 9t3 3^3 31(3 93 C«ftfeC3l 

939: f93 91 3931 fef59 1 9t3t3l Cin^ 
(33 9 31), tC33ir3 (nfifti), C«rt^3 
('«lJt1%C«t^3 ) «t^f9 3(tfl<5 fit 

C3 333 9133 31, C3 333 

f93 f9S 9C33 U13-C31F g339 *ft931 






^»l’8^ Si? I C^fii ff I? 

C??r® ^t? «f’3I» '« C^C5 

^fsir? c’T^c^ 

?f? I 

^ftsn <^c«f c«r?i I cfcnt?f 
lc«rf|!T-nf^§cii? « hM 

‘fl¥-cs?' cvt^a c^ftaf sr^- 

«5ffl 5?ac« ntca \ spf« ^rtc^a 
sF'ri^a-i ?a, ^m c-ac?*' 

«(CSTf 'StCt 9!t3 ?c« *ftia 

?I siC^aNfC^ (Pair formation) 

nt«ai i ^*ii 

^ca, ns^atc^a «rtaai 

a^ft I 

afr sitvstflf^ (Cosmic rays) c?Cf 
mc*ra «f*Ji ^?, at^“;€r ?^rttc-r 

faBaa*fl<l oil siC’St>(^C<iia (Cosmos) 

c&Wf CTO? «t«tca« -1^ 
■r« faf»i?si ^a*t 

«tt« ^ca, ^tai •ffi^ra faaf^f 
atail i at^a (Metal) 

?caj ca aatia -ifea sitaita atc^» 
4^ na ca’talsi af®li c*!t aacfa -i(%sc'» 

fasat^fli $ftfnc« nc®' 

atca, 'qa'9 c*t c’FC'I *rf^a *it<at^i ?ca 

caif a?®*! ca^ i 

tit®sf ®?rrfn^«f»ia ai^-caa^ 5?i:<Fa 

’iwtsi ^1 c?c« *ttc« I ^^ttncaia 
•^f^a ¥ni 'sitatcaa ataa'SC'i? 

awj n?c^ nfc?» aifat? 
atar n^atc^ a[ca'« 

rfci catlra wk ^It’ffaf (iron ore) 

W9tz^\ awit-c’iattsi '«! 'srtsFfttf? 


aca; n^ca» na ^ftffa^f'* 

f c^ c^rai cac^ ntc? i 

ai ^t^Ffa^ c?cf |ja¥ 
’vai f%<5tca «Fat af? ? 45 ^^! fentf 
?c9ii, atalafa^ sr^ata g’af?- 

^a a^ca ca'^ii. «[aai afica c?t^ <!s.,.o. 
ai ^c^tfa^ (Gauss) ce^aa? fat? ‘<i¥- 
caa* ?FTtca^ ai c»iU ^rt^Fftar 

cacaf cka fat? «ft»ni fcsWf capcar? 
’Tt^tcai *i^^\ ^a® ^?i ?[c?ii'- 
^t£« ^atra« acaci? c?, <iiaf-ca?p 
gac^fl 'Sfffsa ca^ 'saaai afa arcf, «ca 
«ta ^aa^aMi at ^a 'stajafa ’acna'i 
^caf ca^ I 

fa^fiF?ta <at»iaa (Nuclear emulsion) 
CSlC^, caafca^ (Cloud chamber) ai 
afC^F (Bubble chamber) g?f af?!? 

5fr«na a^ta ^?i nsa 1 ^l?a << 1 ^ af^fl? 
^a '8f«j^ ca-^t ac«i m nOsnc?? ^9 
ca^f^af a^il c^ta^ ?ca ri?^ 1 

^ta a«a srcai ^aa f^p?! ^ca, 'si 
ft? «ftal ca^ I aw, 

a^caaiS ^r?icafa ’!^c?tf’i«t? ail 

5Fai ^?^? (Magnetic molecule) 
^?ci5 *ttc?i n?at‘JLa acar fa^»1? 

(Nuclear magnetism) ui| >|a 

g-sif as*rtc^ fafe&?tc»T? aFtntaftfl cita 
fat? ^mc« ntt?, ffi naatir'S 
'Bittc’F *<rta'i c»il a'ltc’F w apt? 

^t? ^t»ii ntw 1 

fa^i^t a«ft? ntm 4it?t«!si i ^rw, ^ 9 % 





feWa »ic?r (Annihilation) 

^ca '6 ca*ti>cJ^a Si’S! c?ca 1 

^af-cw i-^c<Fa ^j< ^rui^ i 

(Scintillation) 
’lli^taai (Counter) faicatn ^ta« 4a¥5J 
nt«ai I ^cac^ 

my cifife'! 

^‘(la Ciit, «ca Alfa'S ^etal 


w(a» tal nal^ta aat n^l’i^a 

fi*jsil I 

fa^tltai c'<c»} I al mta 

^ai ata ca, 'sc^a fsf%c« gacf a 

«i%a at^c^i^ alTja cwm at nt'^ata 
acafe ^taa 'sitR, fawtatai m 

ca^tcaa, atjlnta naa ataa 
c^\mU a« I i^ar^si »ti »a^f«fa 
I 


“•sitatcfa cati fara>^caa ajaj« f<iwta-B«i cw afaai 
w atl; CM% ^tala atfe^ta caaa ^^atcs?, 
fawttaa c^aa aa # » * i 

* * * rn^ t>c**ia ’5j'jfa‘i c^fi^a, c^r caiia c«it^ m ^»t 

^l^le *fl^a at, 'sitaai ca aa ^lii afat^ atfii^ta, 

^|a I ca a)f^ tfac^ f^faca^ ^lat< 5 ^: t.^ a^ai 
atf, 'A^m ata fac« .ftat^cis ^tca, ^aa aa afaai 
aPtca ata ca'«?r« ^'Ica at, atc<jr i 

* * * fawtcaa « ^l^a aa^sj 9<tai at?t8l®i a^fara^ ca 

Sstaal *1^ atc^, -^t^i ac^ i a:«p afaisa, ^faai 

cafac« c^att f^wta-atacaa ^aj aa«^ i fawtantfsc^j at^tai 
a-lfl ^^atc^a, 'iWai ca fa^t»tia ^1^a na1«Fi f»ai a^ 
^tatt^a, I 

^tatcaa c?c-r «itaat afa aaK fa^taflacaa ^^laa cafac^ 
5t^, ^cafa^fta -biM W'9 alSa ca^»t*ft^a 

at I ast^ta catH fa»tcaa atatat ataii ai?r a«ai 
^tiiaat at^tc^ fa^a w a^t^c^ awr aai at atffai 
< 2 rff^c«F «r'5r*i' affaata ^<9 fawta^l^ strata 5S&t ffac^ nta» 
«tata ^nta afac^ ^^ta i” 


wnfHwsr^^ 





^taftc4 cki'^m c«)c^ 

cfltnntt ^t*f, ca^, ^n, 

aifciTfl c^«n 

I «rt*sf c’f^ 

«ftsTt«^i r^fc? ^c^ii ^tc»ii «fr^-r 

n^ ^\\ ^ta n^ ( 

^d *\fk ('8rjtc3jilsft^lft«i-c^i-f5i<tl^i 
'»iilf^d^) ®’i3 *11 c^c^i '«irtf^r^'4 

f’la ^CH *lf»l ( 

) c*lt-!t^ ■'SI ^l«l ^'*11^1 

f^'vStV «lt<5f'0^! Clt=ltl< "'ll I ’“l^’S i»«- 

«* 5|i|ji ^tcn 4«fac*r?f ^<(1 '9^iq 

Jicsi i^c^i ( ^ic« ai15^ f^ta 

'oi«t^'^« I «it^ *i«^i attc^si 

^^1 «i1»i«1 *ttr^' I 

ait^ Pisicfl ^t^*if«i*it^ 

(High polymer) s|tC*l 

*tfK I nt’ita^t^tc^ 

*ftffl <it»it?if^^ 

^X\ *Po\y nC’^f^ ‘mer’ 

?inN- 

^X «iH*r 

t»fn« #5i» ^tC^ ’^^ll Monomer, 


5lt'«lt5 ^«11 ^1? ^1 «IH 

^flei 'l|fS?1'^5 «fU 'JUfW W fwCOfCf 
IJpl^ BfiSifi '»['^ij »?jg 

’«i5Ht^ «pai c«ir« 
*ftc« ^ff '«f«J^ HW 

JlfOT ! f<|il 

3TCf 

<6lfi,^t!( f^C-I^ f^»| I 

iilf»ltl!pi^ *t*fK C^fCIf atll^ 

*11^ *iKfi « ssst-ni 

ffttflr, ?pf^^ « Jfjrcaf- c^ 

'Sflff* >315^^1 «C«I I 

atlS’a ^^itf^r «if®^t!r 

=?ar^ii 

cHTc^f^ »if5;c^?i na^tif 4n «itf’itfl 

Jif»i '« «Ttnc^ 

'«ii c^ic^i '«Nt*itc<f4 ^(15 «r*(t^ 
9ft^ C-5(«31H 'S 'asjtf^^, '«1t*<U«1'fl 

^n«Ffl*f ^H'fJT, ciii"i*i'« w, «ii»itt^<j 

c'f^cftCJi?! ^!5 c-alfeic '« 

I wft^ cw 

£tff^cx5 it«Kl nVft c»sf*( 

^i^3i*rmtc? ^nt«'9 ''flu 

« tm ^i5m*r wi ^tf,c«*ifit 

’»if«tt5 ^i. « ftai 

f«si|§ iliC*! ^ ^«1 I 

*5111 ftl^, m, ^itnwn.^*!, cn*3?*rt«r 

W <l*l5 



t 


^^8 


Wftflftf win « ii<fJl 


I ?ftN, 

ff^ nr«- 

I 

nc^^itntc^ ^ntc9 
w«ir 

n*ic^ sis nkf 

nc^J^fe ^H<r nfl*{t^«JTc«r sfs ^t^- 
c^tcnsr *r3^t^ ««ftc^~'5f^r<.^r^f*!c^?r 

CH* —CH, I <11^ 
^Rf%=r ^9^ '9i% c^cf i5tn'« 5fc*f 

nt*it9 *fft*(t'1 

nlfsw 511 m 

I st«?l ns' »is?- 

»iNtiii*i ^tn « 5tn| ♦fPi- 

=i«<r I nPif^^i •'Sic^ 

si«*l n^H 551^^11 

5^31 I ®fc<f! 

j%caf ^\ C^t5( nrtr^® ^1 ^f«ll 

nt#t« ^11 usiS fe'aM ftsiv 

nf ia^f I 

’iif? n'jfl ffg 

^tlc^tcn^ nm% c^U na^ifi ^i 

(Group) uifc^pa stal 
111. ifcii nfsfti nH 

iti I n'lf's CHa §nii 

siSfl itii Iff f*fci 'nniiSfl sis 

niitii 'ii'lB iPf c^Ftfi^T (ci) 
nisiti« ini *ti ni «rf3^tfn« ?i, 
nfiif«sit^»i c3Ftit^® 11 »i^c^cn fn f«. f%. 

(Polyvinyl chloride) iftl *lf|S 
nfnfti ni fcii *tf»if«it^»i 

c3Ftit^® ’itfi, ntntfi, 

«ti cit^iti cic«fc« 

5ftcn^ &«fii new uiij^ 


m <tcf 1 ntifcfi c>rc"f ciTcii inwti 
wt-twt^ nifrfiw c<F^wjtn NtiJf wti- 
ifiti nil fn* f^, fn. ^«.ni leii i 

n5{«n«tti cgrtfii niitii nfiic^ 
ntitit^® (CN) ^ntt ntii ^^tcgfcni 
niit^i iji njt%*ii 

itci ^11 nf®fti nn I 
n| ffni nini, njtfapnn l®jtfi 
itii iwtfiw itci itntei fif^ ici ntew i 
^fifncii nnlB it^cgfcni ni*if*ii 
lien fi^ittn (Ca Hfi) fent-s intcn ^i 

^tn ?i nMitfii I 
®cni *i"« ifCfi ni*; i® nn 

itn njg iftCBi iwcn i^n n f 

cifs^ ica f^ntci, 

wt5 fiirci ni^ cit^i nt'^ « ^Htwi 
ntcnti iTiiti nfn’ferlfflcii ftefi 
Clll Itl I 

nemtntci «fc®iwfB 

nf®wti nn ijintftw fiif citw ^ntif% 
f? 111 n^ ^tic*! nfnnfnfwi, nJtfnfnt^. 
nfnn’&ri l^itfi ci «if«wti nlwfn w 
ntfiiw fiw cicn §neit%, ®tcii 
sttf&w fncai ini ci^ i ffw i^itci 
sff^cwi ^ncitfn®ti cn^n n® fin* « 
fifpn Cl, cwti nfswti nil 

«fciteni n«tiT®i wtn^tci itet^ ii Ti 
len cnlBcw ncwitci niwi wit iti ill 
nwPri n^w 'stil ^e®t, !^®i §«t(i« nf®- 
wti nii^jc^i nunwfl irintfiw f»rw 
Clew ^leitt ^11 nil «rcitncii 

cwf n® fi?® «f5i ei, intiif^f^fi 
nfiiE w wtwHiflii f^eii ficii iieii 
sttfRcni inti wwii 1 
m iti, iisifn wt4i ®fl#® 



caffe fe1ilt=f f<PTtC^ 

> 

«fw ^ri^f^ta wt] '»rtar «i*fr«?t< ?fn i 

f.m I cafcai stttfet?i?i t^-r jflntsi ^^-iiaFart^t 

*iCT ^?ii ?c^i I fsm ^*rtwfc5f5 *Ttf« c^^ •jaj*! 

« 'itf« ^t*f*itfati ?rilfew mfim V( t csf^i c«fcsr> 

!19 ‘fl^fel ntflU t ^Tl 

si^Tm «ftti I ffi 'ii’fsf c'f’fj ^rc*^, §^tc*f 5?i *ifei) ^fk 



r\ \r- SO WUF 1^0 


4=f^ ffeiS 

I 

<n% «r6f>i^ Trail I <iiTsi JTT arai ata fiTfa fa^tt^i »rife« «f«i 

S(tjfet’«? »f’lt=r •It'^al c?rcf, Tl (Ladder polyraer) T'C^tai 1 ‘flfe 

'«Tf^ « ’«[f^ ^16 i>t*tTtaita TWC'Ta 'sjfsT'ta «iU, ajaTttsf *tta- 

'e Tfl =¥« I «>nfa?F n^-catafPSl ?TIC5(a (Covalent bond) 

«ife Ticia ^-$51 fltffecira ataiCT ^f3 c's^ ai nlfe'® aa i xfe 

TW ^i^frat’ti *rf^fe*itfe®»i (Poly- aft^a '’Tf^afta ^a^ife ^la^catatr 

imidcs) (fSaf) f latTS TW f^aic»rns^'«r¥- 

c^t^lfe xw ^<^5 ^C5 t4**csi. ctc^ (^sf^fsar)! at^Ttn f«^ c»r. 
B*** c>r. ^Hatafta a^ia ^tnatarta atffecia •r/f 

atct I f^< ^l^raWa awi ^tfai, atc^ i nfai- 

a»|v 5 arf^atT W1 « a«fta arrtiatralS’F C^fetWt»rt^af»in (Poly aroma- 

'M fmw *tf^fe*ftfe®»r C«r%? tic heterocycles) sftftir 

I wmi auffMatw tafTv i car%a stttf n^caJiwir« 





^TtfSrrsJtsr (Poly benzoxazinone) ^fC^S f^l 'St* W** 

f®d5^ c*f. «t*t*itatf >• *'S* f*»<ni* 

'«r*^t* *tC^ I f*Ci* '9 CV8\^ 

Pi^j *eirt ^n?* ^c* I ^1 *1 n^c«f*'5 ^«*«* 

«fc*rn*c*‘« c*** c*c^ Kncf, c»f^ ^c«r sft^cw* ^taw-c’ps ’ft* c?*i 


1 


1 

1 

■’'- S€ - 

O - - 

i 

~5t- 

o 


o 


f 

. Q- S* - 

O 



ffear 


f^S ’r**»t*'« I ^«5f aft- ^c* *11 ^t«r <**=? *i^i »fln 

c*f* ‘srcifr-cspai 'd c*, c^t* Ht*t* 

cif«r*t* 1 *®tc** <£t^^ csit? >rt*ifar^ Jt«?r 

f*fv* *iHt9 *ic<rj ^t*. -tt*t9 ’fc***?'« 1*pi*wc** ^f*- 

f<cn*«tc* mfs fCEf I •nf*^ »r?ntf»f«t* '«r^^ ^vm 

atN c«tWc*n nu* i 



RwtJf-r-c^Pta *f3i « i^sfts i jw *fu5[l3 fj 


f^Cf ’Bft®j ^ta« *IR »TC=f^ I 

«I*(Jt’f¥, 

=¥« f^cscs?^ c^, Jic«(j 

'2f5tca^ '« 

jfaceta i 

faf®a ij< 

'flP'fca c^icn I 5<tsif^, c^w<9. 

^sf^tfS 2tff^ 

I f¥« 'st^ta »!tcsi 

«r%« 

«ita nfs- 

*tt«ii ^t5 i^l I 

•rra5?«» (f«r5its( ) 'ii3'« 

^tc’f nfa'sf’^r 

«r^ti ’fW >»«* >ftC«t I 'iifS 'Sf^'S ’lt’fftil‘1- 
5(5 I fVi(C« nt«51 5t5 5»1 I 

3ff»l!Ft^1 5!^iT 

•ff5®t5l ^®f«5 '»lt^t5 f?C5rW=» I 

5t^»!t5 r^Wt^t ^f5l *fC?H pJ®t5( 

f55Cf ^f5l C«lC«r5f. ^ca^pfe f5C-!5 

c*»f^ ^t«f ^U ’!'85 5C5 I <<1^1 

f555 C5, ^1 C*l^1 

^1 c«\5f 51 *ftk?5 

I <95 5^5 witcn «i^r^ 

*f^¥t5 ajtwaf9it«i 5ft*r5 

<«5Fi8 •ri5 «fftH ¥C5fe915 ^t5t5 

4l'^*t#l’'* =ltl5 I '«^ 


=Mi:« C5(f5 na[^ 551 

Vila ca^t^iScaf «it^f5¥ 5<fii 6C5 5i, "5'^ 

?tc«5 '?it^c«i cm^ 's 
cniliij^ I 5«rt5 

nfa5? C5!:^ C5 55 *tf5^r^t 5^'1Pt« 53 

■5’Ptfn'5 ^ta 5T55 '8(5lt5¥ 

^tC5afsit5 ^t^5 5pt:^ '«(t^'« '«rtc^ I 
«llisf5 'S[t5f5’P 51 9C5 S m 555l?*l i{t:5t35 I 
5t^5l '«t5t5 C55t5 CS^} 5fi:a5, 

ift!:?5 wi55r«a spc^r Jiiife 
'Sif^ar^ <SJC?5 ^51 'S^t5lC5l «rt5t^'5 5t5 
5ffa—<?}? 5?HC55 ‘f? 5®K 

'«ijKc 51 C5flr^ i f«5 «ft5 

«.o. -PTMa 5"tf '«lf«5t5 C5 C5ft5 
faaca ^fa'sisi c^t®?5t5 mw 4^}S 'ffafSr 
f5C55 I «r^N5t5 5ft5 V&il»/ia 
C5t5ri 5tC5 C5. fa^tc^a C^5 ^51 

'Bi5’5tJ 'Ai^ C5^ I a^i^a <sft5i 'Bitc«, Oja 
c’ftH 5^^5*i c5cata U "Bia ^pcaa^art^a 
a^tc^ -iia 5^f5 f55C5 I 

5t55ta ttai fasita 5?c^ eta, 'Itcaa 
5^3^ 5ama a^' «i5(f55i <<1 c5, c^ta 
5t\a1 «lf®5tta 5tr5«tf55( 55( 5^i?iiFfa3S 
3tc5 f5f555i ^ai ?a fa i ^IS ^f^attaa 
C515 5*f5ft^1 falfa^tacaa '^Sfcatf?^ 

^awtfaa? nfa'stai ^fafil %1t5 cw-eii 
at3ft55a 5^ «r?t3 

^fa’vt-ai faifaaitaa ^t^ftHata a^ faaa 

fsi f«5 55tc5 nt^ftai 'e 


t 





wt^ « finite 


'stfl ?ff^»[t «Ttcf I *i<*r*r ’»if«* 

tftcsn* nf^Pfcfe 

Jltsytcifl I «r?^t^C¥?r 
«(tt>r ’if^i ftisfrii *rtkfi 

C’Ft=T f? ’ll I ^5^U 

c^t^i c*fi:»i «!«f c^t^ 

f^aarsr 

*tr^* ^jttjl '8(tr¥ ^ 19 , iic^r ^tc<5 ’rt^<ni 

■ft’?? »T^<rii ?i ntf?«t-f^’F fCT? 

«m I C^tsf *ftf?^tf?f^ 

^ ?f? C?*^ ^'^Jjtt’T pH ’Ttf*- 
«tf?f ■r^ftjH? ?t'*ft? ?<f5!aFf?=f ^tc? 
»ft^t? c’f’f, r^fif ?ti§t^ ntk^? 

»rH?t? »1t3 ?'?t?5r I ?H9it? r^asf’l 

*rti?r c? csf^, ^t? ’ft?*! 

f?wttR? «rt» ?t^»ft? c’Ft’f '8fl%?t’r c’f^ I 

tm '<rt?pr*f« •fti-^t?? ^tsiprntsii csf^t?t? 

^*ft? csi% I nt^¥t?? «fi?t«¥=f 

«it?'e c?^l c??*!S{Ta ‘O^IS ■ic'?? 
^u?8ft «ff5"f?f fart’f c^tH c^it- 
c»T^ “ffflB? ?)??t? «ft«r9f ?t^»it? c?t?n 
???t?; «ft?taR <Ji’?r{5 f?*!’!- 

Cf tt?? I aita? «rt? *<!¥*< ?f ? ?t? ?t^»Tt? 
f?®t5r f^t? lFt«¥~-^^P C^t’T 
f?wfr-c^? ?f6« f? fif I «ii| 4nc«r 
^tW? ?f?1 C?C« *ttt? «t?^C’Ftt??*' I 
’St?^ftW? C? ’??!§ t'9 c?f?t?t^ 
ftwff f??ti Ip’ll «rf^ sTfit^r I c? ?55it«f«i 
^tCf, ^tars 'SU\ C^t^l ^f^VtC’f 511 ^t¥fT 
^t? fe?it? ¥?i »n?twm nt’i' w 
SI? I CW sitlir ^W?tw?t^ «<tFft?r «i< 
^?it? *ft?c?5rf wt?^? 

wt?t?. C?Vf ?i 

^tni cfWf siwc? TOctf 


•rf^'stTl? c*it^ ?t“tv “hr 

«itc^i »i?i ¥r*irarntk f?r®ii 

nc^ ^1 ^iisr^s I ^?^ wt? 

€ft? ««,••• -f^f! c?t^^ 
B. Sc. (Pass) *r<f9 f?®tC’l? f?f«? f??c? c? 
*1? ?f<it} ?T??t? ^1 ’iHn ?!:? I 'fllS'6 

^^t?i9ptC^ ?<T!riFfMV i '«r<t<s 

«!< c?’i^?r? 4ft?tar’i ^c»i I 
^?.t?apf «ir«<tt5(? ^^\'9 ^t?t? 

^q!<«|l '?Ht? ?FC?=l c?, ^fl^ 

f?t?^ ^^f? I cn C’FW 

?h9!i *f^ 5 ti 

r<it?^ ■f'lriSt^ ?ti»it? pH I 

¥1^’?, ’I’l’ai—?fc? 

■r^fec’p '8TH»fK ?f?1 ?t?i 
«p^ti8 f?t“f^i, f?t-t?*f, f#?f, ’T^’it? ’it’rt'stc? 
«rHt?i 'St? ?n9it? csf®?! ?t?? 

^?t??W*f ??1 ?t?f interference, 'Blf?« 
^t?'®^? 'St?!? ?«11 ?? ?Jtf«¥?*l-— 
?t»f *1151 ?? interference-c?f 
?h»lt? ?T?ft? ’P?i:«l C^^si ?[?? 

wt? ar^’i^ 'stc^ ^r:»ri cw— 

interference, interfering, to interfere, 
interferometer—?t^9ft? C^^iS C’l'eil ft? f 
^’PT t??*r ^t?'« C'f'S^I I C^’l’T 

plastic, to plasticise, plasticatcd, plasti¬ 
city to hydrate, hydrated, hydra¬ 
tion, anhydrous I “1*? 

?j??t? ^?C'® c»n:»J 

c^c? c’T'eii TfSFlir I fsrwft^C’f* 
ww Cif^n c’l^ I ^t?i ?»i ’It’ll 





I m atomic 

energy—'Sta^S '8taN «rtnfa^f 

if®, *fta*it*rfa^ if® sit5>t?ri aia^ta 
itr^i f> 'ilif® c^ar ac«^ cit^ 

'^f¥*T« I fa^tc^a 

ai at^ii mi i ^'sata ?pvfi 

nuclear energy a1 if® I 

'4srtR'e Cfla «lt5ial af^ 

<ft« asfa ^ca nuclear cat<irtC'« f^^Ocfta 
aicai s?i ra^3ff9'-«rr1^rs<F ^i 
u}-«fq cic^l fi^acua jfcni sri 

fa^t#a 'B?1a cia i 

icara faf«9 ifa^Nl c^ftcaa 

•fai ?aa!ta i 

afsita fassksra «tatC'<F 
ciw cf\ ’I’src’is iiaa*!) «(£at«?si c>f <^«ii 
ait^ ats?ij I ncaa*ii ntca, 

^ta ^'rKa‘1 R^itca ^sicaacnj^ ^t^#l 
■file's “ert^ra^tc^ia ifa^tai”'^ £«f«rc® 
^ffi at^ita fasalca «fcbli 'ita 

^catf ati ^tafa wtai i iif atiSs 
faifaa «r^?i n^ca Ri c«rc? i 'sjajtia^ 
'st^ff fac«r «rtaU^ ^alS s?i c«fatci 
«fHata =^cat’f c^tafs'al i >iia«|5 

at^il «lf%iaf c'-iff8fata «fC5^t f«fa 
^tca ®cac^5f, ^ta fe^rt^an ^atca c^fsai 
Ril! catfe ^ta|5 iaf wai icaaii 

I cw atai iafiSa aia^fwa ^gfs 
it¥Ci^ «rc5tt{8 i^tT^ara i 

[ iy I Parasite—[ Gk. para, beside ; 
sites, food. 3 An organism living 
with or within another to its own 
advantage in food or shelter, p. 227. 

“Parasite (Gr. parasites, one who 
UvM at another’s table), an organism 


which nourishes itself at the expense 
of another living organism without 
making any return.*’* 

“Parasite. An animal which lives 
in or another species of animal (its 
host), at the expense of the latter.' t 

“Parasite. (Gr. parasites, one who 
eats at another's expense), .in animal 
that lives ill, on, or at the expense 
of another animal. 

(One who dines with others 
or sponges on his neighbor) , 

nf£<3nrsf«h 

—(In botany, a plant which 
attaches itself to others) 

natam, 

Williams, M., Diet. Eng. Sans* p. 571* 

n?t5c<stf^JT, nflf^<®t<f, 

•ttcajuril'a:, Apte, V, S., Student’s Eng. 
Sans- Diet-, P* 305 
io.> C^l: 

( 89f ) ‘■^: 

>> ( ii-f ) T* 

i>3.i 


• Dendy, A., ‘Outlines of Evolu¬ 
tionary Biology*, Glossary of Technical 
Terms, p. xxxi (1918). 

t Shull, A. F-, ‘Principles of Animal 
Biology’. Glossary, p. 394 (1920). 

$ Hcgner, R. W., ‘An Introduction 
to Zoology’, Glossary, p. 332 (t926X 





>«o af: ^tJ, «l?f*f, 

’f^«rj1 ) ti: 

>«•» »t: f*ta!, 

OJ} ) 9J: 043, 

^oi. ♦tsgf*t4\, c’ni: «t9, ’ll:-*t: *t: i* 

( ) ’j: 8^ 

5»*8 5^1; iltl5» f5^f-^<*l. i8 

( 8< ) ^: Ub- 

ba>'9 nfl^, "t: stfl^, =i8 («» 

^'SS 

csitnTis^, ®s|; i!t?, ‘> 

( i%-r ) 1,: I's- 

ib-%> *f^ »: flt9, 

*rf^n >1 (bs( ) ’;: >1 

!,»!>> ?: cn^, fs^f-?<*!, 

(5fi«rT1 ) 

^a>iy «tc^i: 

(iil>^ JTW1) 's:^« 

>v5iv nrtflW^^, ff^ ’T"*t<! 

^ {'31 »r^«fi1) ’j: *» >» 

(’fife ) C^3f, ^tR^T, 

(01 ^‘b- 

^'3^^ nic'st^t, Cf; «}M1, («i 

sb- 

'«i: T-?, f<®t={, «( »>i 

Jtwi) ’]: 'a^» 

b;)>« fisat^f, 8 ( ) 

ass's 

>»>n •ten *fl“ 

Pfst^f, cmi) nastt^rn- 

’tatac'sf'sit 1 nat^aTtft, 

«rta, ^**ra, na^tt^i, ■i«F??5, Guha, 

C. Modern Ang-Beng. Diet. 11 P. 1500 

'« f«?; cm* 

fiwtsf, ^«v 


•ra’f’3^^'1^1, »t‘. ati, «> 

(b«« 

8 ( ^11 : ) e^vs 

vooo !ggf. itli «rf^» '® (’^a 

»I*1J1 ) 'S8«» 

bva38 *ta’3|, *flC3taft, ®1i atl* •*tff®. 

8 ( 8< 5f?>?fTl ) 'S84» 
ioot 

♦fa'?'*, naaft*, f^: ?cil*., -sfff*. «(«i 

'^004 ^5 ataf aR*F 

* iaf 5 fa , ( bsj sf^in ) van 

boss, 'iatfs'® (nourished by another, 
parasite) a: it^a. »ri: n; *f:. (a^nwi) 
«): ha's 

^-505, nat*:!:a,^ ^fta, Ct*. cb\^^, fafe^l, 
<0 (5.1 a:) bB» 

i'og- ♦fa^Ttfa (can ati), natf«t« ( r. 
il-^a). ai: a?. «*8^ 

Parasit- 
egs^—Parasite. 

^'St'^a—Parasite. 
sfltiSa—Parasitus. 

Parasite-^! at*>911 m 

^ai ’ttca, Cl '®ina aptcaa if?* 

ai ®t?ta -ia^flt«J«ca ITffil «?taaitJ«l 

^fm itcif, *t?i ’»rrarcf« fiat 

11 «tcw fiv fin 
lfa*fal <2rfa nafci^ ’jif laf 

ifaii «raiitric* arista ^faat«l 

«fta “fcara icu f¥| ii ft| 

aitin fif?* «ftc«? I »ilc*i *rfi- 

^tita sfiia 111 Wia icU'iflS 

at 5^15 "f’«r ar?i ffan <rrfi' 





ftwtcj|?i ft«(^ 6r»irtc^ I 

c^Rn"r^t??i 'n^flft^'^’ (i'ao, >.) -t^ifig 
c^t^ ^fS^SI >s}^«| ^fics 
**1^ "T'lfls atSfCi’T^^r? ( iv8* ) 
srr (sr^f ; ^a\ 

‘nst^’a^l’ ( ^ao, ’>ir, ’%V, ’'= 4 .) 

’fl'S, *04 ) 5)1 ‘*|lic«t^' 

( ivo^s, ’08 ) ^«Jtr«f "1^ I 

m ^t?»ir, ^^T<i 

c^fsilBa *ic«fj I c^ 

c^if, c'tI ‘ic^a HC«ij M 

«(twt*f ^f<ir-s I 'Bit‘191 

cfsi c^ ‘(.ntc’in^t^? n?ar^^i’ nifls »v^c« 

6lR, ^t^*i U^tn I 

^91 *i®ntc»T5f cjf f95tc9a sitn- 

P?9T<*I 9^91 '«rt9'« I ‘*19^4^’ 
ci^t^, 2frNS5i^9 -(i9f9 Hr^ 
r»f91 W «irr»ft«CSi 9f»19l eit^ft*!, «Jt9 

5Ft9*l ( 

«fn9 c^cis c99tc9 

wa c’ftnsit®! c^it^tCJi '«it*nii 

-f9? «I^9t«f9« ^f991 »!|9t9 
<39^9 ^r99tfi; I JT9?P^t9 

( >v8it^ ) ‘*Ijrfl1»Tt^5’ C*!9I « '®lt*<9l 

C^T ^C9tn sr^l 9ff99lt*l f ^?f9 ^ft9*l 

9f9fe -f^ I c«ft9 

Bt»lt^C*l 6f^t9 'flJIif ¥91 9f^9t9 
9tf9 JTI, **f9Bft9\’ 5f^9t?l ^f*f¥«9 
*1^991 9f«19l «[¥9t«f9^ 

n^f ^nfT|¥ -slf*! ¥f9»l1*l S11 I f9i:*f^9 ^19 
C«(ti51^i5 Parasite 1^¥ ^tC¥ I 
(Parasite) 

'■T<J—C9 aft9 ^99 aPti:9?[ 91 

-ri?)«t®i«c9 Httm ^t<9 ^ 


^t^t9 «it«t9 c9 f9¥ Rm ^'&¥, 

an9i<9ti3l ¥f99l 1lft¥ I J 

C^91 «f9¥'Sf^ C9t¥ OlCl^ ¥« 

9tt*isr^9r9 ^’f'Tlisaj 9^. «i?fei 

ear 9N, ^’i*rtsi¥ 919, c*i99ttr »it«^i, 
6t¥5!5f ^»!9®9 99, r«f5Wt9«9 

9f9, Jic^jar^t9 95, cni9t»<ear «|t6t9 
«(?5 r9®l9lci!fl C«191 C9C¥ vll9^ at9 « 
f9as1:9 9« 9519 C9 »19 9b9l C9f9l9t5 

^19 C9t¥ f9f%9 nTf9«tf9¥ 1t9f9 9J95tC99 
159*1 C¥t9aiC5 ’l^nln ¥9W C<I9¥ ¥ 
♦ItW ® 5C99 I 

iart%9 5f9599 91^1*119119 9rb® -19?-' 

C^tC9^* 'a(|^ra[5f '.'Sref«l® »|9[«fil 

9t$ 91^, <£11^9 f5^r9®tC9 9J9^® 

-I9f«f«1 «ltC5 I C9 «ltC5 ^19 

>r9C¥ 91 r^g afl9t9 5|9^ nt«91 9tC9 I 
®9t59*l^9i9 C991 9t¥ 9tr-r :— 

?ltf»1 

[ n/« 1“I,+ ^ (tlj -¥, 8.i^^^; 

‘9ir-l’“-915 ( 9t9*l-9IC9*f 8 

( it -'f3j¥l'5C"i9 ) J> ‘9Jln¥’ 

I ^91, 99. 9t¥, 9C11 I n >.> I 
9^3^ :>4.i4 I *ft9l9tft I—-f^ 9.^8 I 
9lf-l 9ir*r lf^9l 

9 qtr 4 i ¥9 9 tfn 9 i;Li 9 (nRc® »r^ 9 J 1 

(number) I 959tf^f I 9^ 5C« 

C5t^ 9rf-f 9® ¥9 59 ( ®t5tt 9fr¥ ) 
¥«9r9 I « ( C9ftf®C9 ) C¥Jir'5-5Ci¥9 lt«f- 
-11^-1— C99lf9 I “C9 C9 91^9" C9 C9 itft 
^t9 9«iC9 9tt¥ B—991 I [ ’f® ( ftl) 

--9tfn®tT9t, I l?ap ( 3ft )-~C99tf«r 
9tf99f5® ^ I •« I 

19 (3ft )—^I9tfi¥ (Rul« of three) i 



[ »rwi 




sft^J (5it*i; 

flt-i^rM I n (^^ )— 
I ( 15 ) ?tfH'r^<rjt*rt5;*Ttc9 

^f«faf“f^«tn 1 ) * 1 ^- 

fltfn? nf«5it'r®fsit«f I ®N (^) 

®tfK-r (c^l^T {)—■ 

(^. ) I % (f<(n )— 

C*I5ltnff^® ( 'Sl^ ) I ] 

5f<5 oif-n C9^«fta 

♦fa «it3fc^ ca -iwtcaa 

*!*i1a fa®r^-c<Pta an^ila 
i®fa ^ta, c’f a'«*n a^a^i ^at« 1 

c¥t^ irafa aia^tcaa lf«?t*f 

5f1 sfHw c»!^ -rcafa '»rsft=i 1 


car^ ata i 


at^*ii 

sffiraP* 


f«f«calS 

>-j 

ft*a1 

'ffar«. caataf*!^ 


caarnfa^ 



atf%a1 

^ 1 # 


caatafa^. '^faf® 

atal^ 

^faf« 

ajBfatlS 


«fa^ai 

a?jtfaf« 

'«f'5iai 

^jlfaf^ 

C'Jta'Cs 

caatafa^a 

«tfaa 

caarafa^st 

ataaaa 

ca®i?afa«a 


caatafa® 




faf^a aita^a •ifa'stai 

cbIi I «raajt^ 

'Biwm c^it^t^is ft^frs 

ntca^T, mw ®tafa cv ^ 

mfsf iftai ^marsftai <aa<fsr 

«fC58i 4as^ «tca ¥tatw=r 
5T«at®r ^ta “^ta^a aja^ta 

c^tca” ’ * I «rcBlfl5 fawfc^ra =ia 
1^af c*i*rtftat HI real's cafailS '©iaia 
•icafa fafsa af*t a< af^f'©r»i ? 5 cn 

^1 «ftHc^ Haa^ ts?) ^a 1 

^ffll ^t^a faa at'ai atatn ^itai 

fa^atcaa mw 'aaa 'aa^lB «it6^i fHc»i ntcaa 1 
®tH '9 fa^sfcHa ntiascaa cat»\iS ^tata 
a^ca^i5 -fw ca«ai \ 


ata^ 

a<, ala 

caa 

ca^ 

ca‘ tai 

a'ta 

cata.ai, c^Ti?a,ai 

aa^a 

ca’ iat 

ifta 


a^H! 

cajfac^i 

atN« 

cataaatca 

ata, a*f 

caiwtca 

ata 

at^as 

ata 

ca'oi 

ata 


n\i 

nbg 

ata; 

'«nk' 

ata* 



a*aa, ai[f 

a< 


afafi atH atai aa^ta ca, ca w naf ajaata ^ta 

fa»la aaf% faarm »rr« vaifi cfta Wa aFat«»l ¥taf efa icailaif 







>&<•> ] 

<srf« ^^^ ?sri '^IS «5? I 

«rt?i'« ^fs 'Bit^^i 

^C« Ftl I >15^4 

Ct«t»l -Afisr^ =^1 

^'FtflfS -f*^f JiNi 
<11^^ cn^i C=F17 ?a 

'Bft^til «• ^C*r '■^t^C'5 ?C? ^^)?‘^ »f=^* 

■'S’l?! c^i^i «• 
^93 ^«jrii 9r«rt^9 ®i9t9 'sifs^iN 
9^ C9% 'a|f«nr=r 91 C9^tc^9 
^t9 *ff«F9 9? I 'St 9 m C^ '«f«(T- 
9»Trt « nfa3!r*i *fij9fr9 ^t9 9®^ i 
»r5^t9, *lf99«r, %t»l9 f®9 f«9 SfC9 CF^I 
511 f*rt9i cbli 

^9i:«) '«It«l «f99ICS 9t^5lt9 f9®t5r-C^t9 
5C9I -siNC^^sil f9W8 

f9wt3i >fl^i si9ts( I 


i h®tf9«F nRl'Ft^l 1 f9’S}- 

(9511*19 (i&«9» ) 

^f9!f1--«Uti(t«|3tt9^C9t*lt«(Tt9 C^ 

k ^^’Sltfif^ *fr9«t9l : 9!r(9 fa^tsf 

nf99Tir 9ff f ^fi|?l9tf9^ 

^B|f 4'|9f «r^tPt® I VS»'3'3 I 

o “9t^»i1 *fr9^t9t9 >51?^^“ ^®tC9Sf3!t21 

«f1Ffs, i8M 99 ( ^'SSS ) i^'Sl 9^911 I 
8 The Modern Anglo Bengali 

Dictionary ; (A comprehensive lexican 
of bi-Iingual literary, scientific and 


technological words and terms), Charu- 
chandra Guha, 3 volumes, Bengal 
Library, Dacca (1916-19). 

« F9lf%¥l : 9t«fr"f99 9^, 9*r*l 5r'^9*l 

I <«;}, fir, 119 ft 9 

«• 9*99 9^91 '«tr®9t9 : ^i?-tc9ar ^iH 

(9*5119 I 9tr?®T 9 n99, 

5S! cat®, 9>f«19ft®1“J> 1 I 

•) (i(®ti5 St?i^ ! %9C93r5lh f9lt9 I 
(9, 99^19 ‘«^S,9’9, I 

b- St3S C?Ft9 : :>9, '« ^^^ 9'tS, 9«fl9 

9fr^®T 9r99vr, I I 

S C^lfssp 99t?l95{ C^C9'» 

®t9l 9fvr®» fm^ltr*! '»lt®Sl, 

^|9:?t9t'f-^> I ^»«»8 I 

i» 9tft9 9f9®t9l c9Fl9; The Eng¬ 
lish Indian Dictionary of Scientific 
Techonology ; 9I"tt9« jftC'® 'a 

fs’*t5i9 ncn*^ I 5i?5t9t| c^i’iH'S’i f^;, 
■a ■^9189 <^11-^ I ( iSSb- ) 

bb f5®t9 *l9ft95^1: Central Hindi 

Directorate, Ministry of Education* 
1964. 

C^t9 ; 9't9t9 ’Ftf^ 
; ¥IN(9^ C2r9, 9't^. I 
io «rt^f9®tl519 9f9^t9l : ^®ti:5l9*lt9 
9^14199, 9'(9^t^1 I ?) 
bS 9tft9 9'a—5?(9F9*I 

9C'frt*rt9)r9 : 9tr?®J ) I 

b(t 'sr4^9 9J9^t9 C¥t9 ( C9t99' 9lt9t^ 
*?1 -|9fC9ft9 ) : 9"9t5f5F, 1"9t5lN (^■st’FW 

999i:‘l. f^nt^ 9W’l» 9t9l 9 151 Clt9C9 
( ) 9t5f9, C9t9l^-%V I 



3Tft«Hwr*T 


ift^T «T«flt*r^ W^ltT »Tt?l ^^It^l- 
5Tt? *r?t<f^®l f^®tC5ffl '«r«(T’p 

▼a? *t3 c*>rcfl cmu- 

'S 'BlN=f*I'3ei '^tfl ^taii??! 

fna ^fhf « ^<1^ 

^CSS» 1 <<1 R’ll C^ ’fCHf8F5f ^iF*l 

cf\ »pit9 «i«fit*rv 
^t«r ^wsT, 'Itr^a jf]:«jj cntf^^ 

ai*(r^’Jt>i ^n, f^. f«. n? 

NS '«’F’lJt'f 

5fT*j ftc-iw®iT^ feE8i<rt»rt5rj i 'sr«fjt*r^ 

onr ^ »fw^«ita 

n«’Fcn« fTC« Vi, '®c^ 

fV| «rcitaf=i I 

c=far cw 

m c’JW c^ mw ^- 

(Ground wave) I <i|^ 

^<rii ^<3r»r?r 

*itl5 5fs(n: cit^l 

’fcff onri ento^ *fc«? 

5>i c^r8^ ^•'8?^ *rf^ fsTtri^ 

¥t« c¥c»i I n^-stc’Tf «wtsr^: 

^nfl ^8 1 


^1 ’Tfjsi «aflr*^ifc^r? c^®ts-^a«p f- 

<j{N Sn^r wi%w -r® *Jt^9t n<« c’^c^ *ttc« 

—g^“^9c<r?i c^W ^t?i cBCfl'Q ^*i I 
c?"r-c?-fti?i c«f:^ ’F’fi ^1 
c-ftJTi ^ftsi NtC^tf^ 

«lt^9Jt(^¥ >i?t»rNc«^ ^*!? «ftf ^••* 

^c?r *itC9—^t5 

(Heaviside) ® «ltC*!fa?N 
(Kennelly) I >r:=f ‘<1^ 

4ttf '«^ «f5t9 ^riJST «, 

c^c^ «rtii »•• 

. «ii^i5 ’j* «iti:? I c^Vi~ 

C^8f C’fC^ ^*tcw 

^*rfl f»rn *rs^ 

?pf8i® ^cf C5»c*i 'oitH I 'Hi ^^iBa 

?i5f^»i*-c^c5i«^>*c?r®’rt^® ws I 
m C^<F ‘«it^t*t- 

^^«r’ ^»rt V I c^w 

^9, j) ^9 c9c^ 

f9*fS^® frr^ evn 

c^^ts-C'Sr^f espar enz^ ^-’jd '■rt^ts 
cmn ^tT:>n mt9ft“r-®9c«r9 »it?ti9T ??- 
^9t«t9 C^'St^-^t^l C«tf9® 9?5 989 

9C»19 nfl9^ ^Jt^Tl 
891® firof wrffs 

vm 891 8C9ff»f-c8rsf^*c8f^’rt^« ‘< 1 ^ 





^5st fifr^iH I <iil 
c^c^F fV 

«>f^?t5 cmn ^tt^T 

(Eccles) « nr« i5>\8 JTCSI 
(Larmor) «lfwfi5sil I 

^*U Jftw (Breit) 

'Q (Tuve) CJ^f's^llS'S 

n^tfli't’T® «f*(t*i cw^f I 
3TS|C^ (Appleton) ^ ^i^- 

I '«iT ‘i)«F 

fec«R' ^9 ^tR5ft< 

I '«?t5f*Ffq 5^ ^U9 i^lCBafSc^ 
c^t5{«?i"C^f»5lt^® '^g{Sc^ 

« ^?I1 5^ I E-'»C^^^5 

^JF 5R\t6 ^C??I nt'95( 

fnc?rii ‘flt ^a!5 c*tM 

?:a “« 'Ffs<^ «F«t=!« i 

^i^ D“«ii I v.c^t'rafl ^9 

^^|5 c»f«fi c^fg ( Rc^ig wfg 

5F<rjf'« 3F^=('s gtiai F ^g!3 eg '«tc^ 

?g, «tg <2f5rt*l c^nciig i F-^:gg 

'®Ht^ Fj NS Fa gtg cg«gl ^g i 

F-^cgg ^•r:g« ^tgg'iS ^egg 

ajgit!! ^t'SFl Rfnri i ’fg fg^TC'sg 
’sguf^egF n’t^J'steg ^fggg'«^ ?g i 

(loniziition) 

gjdg «itc»ii gtgg'sc*! «ftg-t ^9, 

cg^ 'aik«it^-'®gi:gfg *tr^ gR 
fg, g't^'^wg 'eiRicwg « ^‘15 

ggj’g *fggtig f®'®g’Ftg 

fg I Rc-ig ^fc^jg ^gt?? 

fgfg[« »lf^g g^r*i| R^Hg-f^gi 


5?g I '«ff%C5fg « nr^clfc^g fggstRf^ 
gig;g gfgfgg ’8j%«fg «sifltttc«rg 
'oJlsRicgr «rtgcg *ffggg5 

¥cg I nggiu cgcif tgRrg ‘AW 

^ gggH^ gg-R^re sa \’S‘i ■gR—^tga^ 
g#ii gg*R^i«,g'=^a 'sjfg;;! i gt^g«r»ig 
Rsteg eg '5ffg{g'>s f«g f«a ^c«a 
p, ■'stg ^ggf® gjHii *r«g 
Fjgc?? I 

‘Fit«tW ^s 

’«l-7lts<t?(«l' 

'6iTtn?(i?g «r«jg RsMlgi cgRcaRw 
eg, cg-sfa-^g^F gR feigg' c^tag g^ai ^g— 
NsitgR^ 'sca %\ ^rgg vea 
gFcq «i'st-f 'oH F,eg gtg I 'of^-tcf 
«f1ggi ‘gtatag’ (Ordinary) « -SiS '81^’giScgF 
‘«ig|gtgg’ (Extra-ordinary) ocNjl 

rgc« nfR I 'Birggg'-sc^ia c^t^rs ^s^ca 
eg sta-'^gesfg ^na '^-^gfc^a ^rsfg gge^ 
‘gg^ ^rra <gg?l ’T»jfg i^tSJa 
(Hactree) eg ^cfa «ig'»fggi gpca^.^tcgf 
MatJneto-ionic theory g»f! fg I 
^^t§;gtcg 'Sftgggswa c^rg« m ggg 

cg-sra-^aBf «fcg“r ’Fca—'f-^ggFC'ta ▼:«! 
cg^ta-?a^ eg «?<x"f Rw i?g 
-St gg, ’gtgtag’ 'e ‘«i-’)tgtag’ 
gegj «fg5f®^T^ ^gggi'e eggi gfg i eg 

R^jv^gif eg^ta-c«ra^ c^FCwa ^faraega 
^ta ege? gtapR'-* aa, ^ta ^a^ifsgr 
«g^g egt^tffe Reg^ 3T"*la ^ai 
«r^ta gsagegs ^ras^hRif *n*ggg^ (Plane- 
polarized) g»»i ga i Rf« 

4»ttg '“itggg^cg R^jg-gssf ggg 

'jftatag' '« ‘«t-gtgtag’ ^fe«r Rgwi' 





“ttiftf wtsT«fwm C ^nn 


^Kt 'flc?5 «rt«Tvi55« 

aitftm: fenir«5 ?<r3r« 

c^ fjiWcfl ^\ fe*i|«i- 

¥tci 

(Circularly polarized) ^fi 
(Elliptically polarized) -^ffa! 

’-»it*rt«*i' ^«i«r 

c^fw c»i^ 

acsm 'srta^sf 

^ta fan^t^ f^rr¥ ati i Tm 
f^ca (Ratdiffc). 

(F. G. '« E. L. C. White), 
^taata (Farmer), (Eckersley), 

(Piddington), at^tai (Munro) 

i 

faacaa ^cacf i 

«iwa['ci»i c«irc^ <fif^- 

ca^ta-^a«r fecaa'c«ffl‘i ^ita^r- 

w*! ^1 «fm a^ra ’»rlntai’« ‘«f->ifataa’ 
^atar faftil ^a, %t ta-aa-fana't^ «ita^- 
^a«f w «rta^« ^caa faf^a 
^tca i^ca 

«itata f^Ra '«rfc»r, »i^«f«c»i ^ta 


asat^ra m (Wave velocity) C^CV 

c^ f«a. I^ca^ aitc»l (Rayleigh) 

^1 a? asta cafacafe»!ai •iD’yta 

caai ata ca, «rtaaa^c»ia ca cata'e 'sza 
Ii9ia|caa aaa feniaa fac^ fag la n^« 
cac^ f?fca an «n dha •aaa 
Alta'S fecaa^ aaa 'sitata afai: a^a ’»rtn i 
^aaa'ana ^ca tfn:a>a aia caasta-w 
5?aa<ata ^na$a a^aita aaj fata 
^ca?!^ aaa «rifaa aa—aaa ^ta ^fan- 

SaM’^f^a (Fourier components) 

5r« ’tf^ca’t a^ac« atca i 

§na aaa ^f%a aca acw •al aaf&n« 
can spaces aaa nfai^ ?f, 

^a^ratf^ "jfa^a fat’F '«rtata 
can ^tca. fawfa'^ai ^a^ain *tfa«at 
a^ca ’itcata i ^a^ralfifa aiatn^ nf«can 
witafa^ ^caa ca *i;ai ^a, ca^ 

"^Ina «if«aat^« '^aa aa i aftc^l 
^<iif?itf8fa aalS’t^ can U=0 ■^laai 
4f«aajaf /<“0—am ^taaa's*! can 
ca^ta-^acipa 'fiff^a'acaa ai i 
'ataaa'Qt^ia «if®aatna ca atatai 
^jta«ij5a '6 fa facaf^na, ^tt« «rr«- 
afat? at? aca fan ’^ita*i&a «rt«?*ina 
f^aiS faaa=^<a cnn%»ia, 


caca fanfiina i «iiatca a»ii «rcatafa 
ca» ca^ta-c«taa^ c?ar caca^ ca fa^jv^a?- 
fan*t ’i^tfa^ vi '<a^ fecaa" 'srtaaa'sna 
araj «tn-f a^ra, i^fana (Fourier) 
fanaa-fafa '«i!(atra ^i apaaaara 

faeiT<.-^an a^afa^ aai «ftaa- 
a'^ca aat&a'® faajtcaa 

afascancaf aR’Pcn aa^a« can (Group 
velocity) aat can atni ««tcaa«af¥- 


(>) f^=t"-f.fH 

{^) 

(«) f®-f*+f.fH 
'flatn f3«^~ 

m 

N«»^c9?5f^na aaa 

e, m^lca^iiScaa afaata « «a 

fH-. 

2ffmc 





f--=©JH5tt^ f^§I's-WW9 
I 

<u^\ ^'<’1 « 5fB ‘«i-3iht?i‘i’ 

'®^i'T3 c^caf «rnf^r I 

fn^tc« «it*{!iii f «f'!fcM^ cvT’fi 

c<^c^ 4jr®tFfs^« 
‘«r-nt<[tiiT’ I 'sitii 
4ff«Tf5!=® ^9 ‘>lNtfl*l’ <S95r ! ilfff c^t^vQ 
f9C-i9 ’sfjfitf ‘'«j*>Ttnta*t’ ^arTS '«iKf*t9f 
?9, ®C9 ‘«i->it9t9‘i’ 

ui?FK“f '«(t95i9'«c«i9 ’«ita« ^zi 

^91 ca'st^-^arsfa 

aNi i '« 

=?ai «fS9tc9 '^-=9Nta*i’ « *»ft»fta*i’ --sa^ m 
9?ca5i faf'sa §65*1 c'fir^F 
fC9 C^!C9 '®{tC>T, 'afjfn®t^sf 

'fl 'SfStsJ fac*f9S3C?9 a^'*p'rmrc9 ^U' 

9(5 '8is?9tC9 'sftaf^^ 'SC^a «ita'« 

c^caF «irs>p«ic^a 

a*fn'*itntca^ ’i1«9i ata «fra"r 

^zm' ca^ta-sasp «(i9^f- 

JS'Sc®? cntac'fa aFC«i ’fH ai ^ca ata i 
cHz<f ca'Sta-^attra «if®??!!:^a 
Ps5{i5 nal^^l ^ai ata i 

«itapf« vcaa ca^ta- 

^acapa ^ntc^itpai ^^fa, ^ca caai 

ata cn, ita cara? 

ca«ta-^acara fafsa "aapafif ‘afataa* « 
S-atataa’ ^aap^fSt ata i «a| 

•naratap^Pfi^ fnf.,f3 atai apr 
▼ai aa- ^ca ntaai atl— 


4*^1 


w':-f:+f»fH 

( aiT^^Pia 31^^01 «3r^^ -sfjf^ ^catt) 

'e)f^3rai<i5T ^9 ca^fa-^?iW5 »!tapaf*i 
'siajt’fa' ^ca^-rt 

afpia^r^l jftca^ 

cac-?^ ’9<'8s fifaa^ata Piii '8 'ita aa- 
^alai 'sitaaa'Qcaa fafia ^a cacf ca'^ta- 
■'sac^a aacai ncaaai «»ta^ 

acafeaa i ^c^a Prf fata »a| ^fcaaata 
«iajtn^ akra ca c*F\'^-?a fta 
s»a. af^a a^catn« f^ai 'aatatata fja- 
faartaca '^itaata na 'SfajHf caaaia atfi 
ca«ta-a5a«T '« «itaaa«a faaca '§fa ^at- 
caa faca is'3« aa caca^ cancaa^ll Ka* 
r^caa, ^1 ’®tn ^ai ata-( >) 

''ataaaisn cac'^F ca^ta-^acapa fiff^a^aa 
'S (a) ^itaaa'Qcaa I is'sir aia 

^fa^pTst aka®! a^cac^ ^ffaata aa «{ajta<»' 
aiiFi 8 ’■sta JEi'3’ti '®itaaasca caajta- 
'isacspa a'.ai-aa « ^»ta €fa*r®?l^ ^afa^y 
a^C9i ca '®f1a 8 a^a'f^af 5tcaa*ii ^ca- 
fisiaa, facaa^iaa ^1 aat^'® i 

(i) c^JTcas 

aai ^ffaaa^a cacf 

«}f«3facaa '?®1a “^^ifBa aCta't^aaF aa<a 
nt8ai ata fa i ata aaaitn? at^ta 
afaetaata ^ta tfas c^Hjaata a^«t^a 
«ip5a‘acaa '8iJtn«t^ «ra^ aiailea 
a®j^i «fatn nal^tata 







*if%»rll fsrc^i 'BiJt*i®\^c=^?i 
Cf\^\ ^t?f — 

^«“fo + 0'65 Mc/s (Mci^acycles 

per sec.) 

'al 

^t51 nc«^ '®TJ\C«11 

(Oslo) «r«(Jtnf ^tuts (Hira- 

ng) Pr^k^ 

I '«[rt’l2T,^iT-«ff^ ^ 

»tCiS '«{?/t9^ C'^C^a 

nNni Piciif>*i I 

•fll w^[ 'Bj'frtni* 

itai •t'Sf "G ^1s?C’t9l 
c^«t9-'®ac«piii si^^i 

«ltif ’?Ci55 "llsf I '®tCVf3 
aftifl ^tg— 

fi-fo + 014 Mc/s 
»?3lfS3 '«’fl9 ^TKfl '«i«iftn4f 
>!t^i I 

f*ir5 c^«(tc=r ?5U. cn’^tH 

•1^1CW55 

'»l«lTtnJF >tt?1 '5i5!'i^kJT 

«ft?5!iii-s'C^ c^^j-g-^gc^fsJ c-lt*?*!' 
C'fk-l-f^ll 2ir*^nH“ 
3T»l«fa ^'»1'®5IT ^t'lts =?fS I 

c-tt^*tt*pi5c^ ^t*r 'Sf*iTtn^’ >11^1 G ^19 
ttcami ’iH’aits C4 

«(p8if?lj3frg 6-^< Pi9*<'?4 1 

f^?*r^af|5 lii^— 


fn 


^ - (lig^ fjL <«i fn cos 0 

2wmc 


’<^ti* 9 5|»l H G 

‘4!^ *191’!? C^fT*! I >41«lt?t9tC'f9 

'»tfit*»t‘I 9C9 f^i:*9 ’•191H«F 
JTt?t9 1S^< ^ZW ’1?-9tSfC*f9t9 •tsl'^'l- 
m Pf^rc^is Tm nt«9i m i '2r^c«r 9»ji 
'SfH’Sf C9. '»tt9*f*IGC*9 C9’at9“'®9C^9 

cnt’i'rffc^ >{C'S)jar 

*Tt9 '5J*ir*<Ft9t *1C9| C9C<F 

C9M9“’®9CSP9 <41«fI§ *!t9t9«t ’li 

r«9 ei^frs^C® ^C9*TJ <?4® 

i^fgin '49^ 5}f((tg«fStc<j 4t9kTG 

I 9^9 4| JlMS*! ’^C‘5 '«[t9^9SC*1 
C9«l9*^9C«fs{ CIHIt? 9C9 ^11*^ 

^Tfl ^f«f« 6'^'< p9*i’^C3i 'kf9pT« ^9 I* 

«Jt94»tSC^9 C^-HG ^9 C9«t9-lS9i:!T9 

>1iJC4S «f9jH9S C*l4*lt9 *11^1 '•INg 
^ flil «1S?*{1T4 <4!^t^kti:*f '«19^1^ 

•^k^l «ir9S I E-^C99 f-?! 

§nC9 '£|19 f^t«5ff*l§T9 

<g£99 Ji^t-iT *ltC9f »ltC4r «irH9f*! «- 
'sTC^ nfG9l *lt9 f ^9|5 C^C^ C9«fa- 
^iw -sff»¥h® ^9 49*; 

4| '®9C^9 f99!t9G « 

^P9f*l^®k< ^if*? 9k^ I 4| 'g9fSc-f 

Sporadic E-^9 9si1 ^91 '®99f'2'?C’tJ9 

^91*fla 311919*1 E-lg9C9F *S9»^ 991 C9C® 
*1{C9-F-9S9 -SflaG C9*?l ^ip I 4^ 

T?9 C'9C<F C9«>T9-'®9C«r9 

(Total reflection) ^9 I Sporadic 

* 941 '»lt9«f, '«(f99*l'<S»l C9t^ 

ca^ta-^sacwa ’it^i-^'T'S P3^«f ^<9f5 

f9C-(9®®C'f9 scar S'SC^f ^fci l f99»9i 

S39t?lc*r9 srvj 9tc®9 (Budden), 
(Hcddiug) G (Whipple)-<419 4t*l 

f9c-i9Gtc9 ^csiacst’Tj f 





E-^W9 ^41^ c^, >i)| m 

!il—sjfs^fs!^ '« '«rt^f*t^ 

C?^ I Sporadic E-!saf8fl 
»rsc^ »4^sie nc^^ni ■59\i^ I f^t»i^csa?!i 

C¥fe «?l«f-^(fC^j3 .i|| 

^ij{5 'Sfi®j^ I (1)^ gi 

'«tc^ c^t?t^t« 

5^5^^ isai «f»1Jt'lgf 

■« sN ^ttf nitMcii? 

CB^l I 

Sc=i?i ’f^cbcj c=?“?t, ^r?! « 

5i*^ji >f«sT f^5(:s( 

Jiiif^gt!? ws> nu f*icf 

'aiRf'l^ ■s<rs*p#^c^« ^II^JI ftC'i ^W■^ 

tc»l^§ws »fNtC^-f 9ftw C'f’fl 

=3cg »}^-f 

»fStC*J-t f^C? '»fgJl*f4 ^t«9 

{«5. f%. c»f^') ">^2 0 JicH C'g'M^-'sgciyg 

«!f^W '« 'Btf^'^siC'la 

C^t^l^fsi^tif’lT^ ^Jt^Jl ffC^ 

(Thermal ionization', *ffg¥5is?1 C^C¥ 
nrn »Ttf1 f^ir*i- 

•?i|5 «flK^ «FWS(—^1 "STtaf 

^Rn? '« a sitTO« 

w f?nr ?f—4^ 

^1 vi—'A 


*it*ijN’it9 njjn sfi <tftc<« 

«?it«-f ^9, 

C'ifcsp 9t91 "Sic^g vfH 99^ 

<lfg*['5l9T «rC9-| 9fC9, C»(9tir=»t9 
'®t*f»ii'afi ^tn*it3!l 

'«IC^^ ¥*f I '®'r*t*lfi?t9 4| 

^jjS? *tf9* 

9':^5T 's^R’Sif I '^in^t^ fg!S3t^ Woltjer 

« Rsst^l (Milne) 

I C9C9f *11*19 *3^919 

r«9 f«9 rgc*t '»lRf%'? 99 I 4* 
99 'Blt95I*!'3l®l9 ’J’t I »rt9t9 
r-{9Si^3j!S sfe?!®! 9fC9 nffl5('5t®i 

f<r«9 'SC99 ^t91 

9fl99'n 59r9=T-^fW9 9W 9®lJtC«9 
ntCi(9f (Pannekock), '»ltC*lf9ft9 9t^4l^ 
(Hulbert) ^<.ai)tc^9 « C®fH^ (Wolfe 

« Deming) 49* C*f95»t*r nf9[1 

'S fir-f*l^«t9 f^C-319 f9Cl9'3SR9 

§C3l9C^t*JJ I 4> f999 r^l9 «r9Ji*f9 »tt9l 
C^^^ «lit®lRs^1 «f-9t-f 9tC9f9W. ®t9 *IWT 
9t*15'9l9^ 

f# 9 l (‘On the Action of ultra-violet sun¬ 
light upon the upper atmosphere’) JftW 
ft99,*5 fSrI’I I i^air nn JTJt-r9Tt*T 

'Of71 3 tR:9c« 99 »itt9r9 «fftc9»rcsr 
4^ f9’i9 nsHf^S '®t9*t f9C9- 

1 £(iJCW '»f*f)Tn«P f^iil- 

f>19it«0f»l ^WC9t»fJ :— 

(W) Ckf'f SlfS f«9l1- 

f*l^t9 f9f99C*f9 ^C»! 9l?if9t9l9 

>i"*j5«tc9 ^Tmm n94t^ 
99 I >49 
<rtc9f 5111 



(tf) 'sitwt? f«jci^ 

ftci^ ^«c«r "i^ii ipc»!l 

W«fl ?fl 

(«»,«••“ (c^F^ifesT )«mtd(t^ 

(Black body) <fC^ 1^c»l 

C«{c^ C^ «lf^f«f9 5I<r«T^?[ (Continuous 
spectrum) ®9«ratf^ *ft«iil ^t9, "lf%* 

9fif »r*f '®’i -if^»r"»(9 

^f9S{»t«w f^r«9 

«C99 '^'IS i?'«9l I 
9f*M9 

4W m9 >[1^1 Jrci?| 

Wt^T (Ozone)-^C?|il “^rsTlI C^fC^ 

*r?i^t3 9Wftcei5TI «• 
few' C9 m «rtci?—c>il 

'«3 =?£<« '9rffec9«?l ^twt< «iPif6jf!r 

'8lC^¥ nfi*ltcl W C^Tf, BfC^^ 

mmm 

uq^fe fsi9Cl '8tBfl5iT-'W:99 fe’fc^ feci ^C^9 

f*rw •fft'i'* ^ai 

»1«<J fw I 3{?t|C9i W 

Vj,-9t^cfe9 «ric«i- 

fflftl ^Wt9tc®l (Colorado) 
f49£fei?cnt»5 (Pretenpol), C9^ (Rense) 
^C9?^sr n^rNf^T^ b-. pFc«itf^fet9 
fec^'feci c»jV9-9ft^?r itf9 ciitw^i I f<p« 
"if^'n’Mjr «rf9f^9 «9«r- 

utfani c’Tt*i'6 f!fir1*r nt«ii ^ i 

'^<fjt*f^ nt^i fef9 'Birt5^> 

nf99f5« ^3i|g «lf%c®fjf 

nx('9 'i** f<FC«1tf*lfet9 few' 
n9*it«i) sit^c§tc«f*^ fe^ti irc9tn 
T5c^« ftff 9C19 f9cn9 »n’?jqttf9 
^9CW «r«tl9 <41 'O 


[ 441iwt 

5“- few' 

n94tt « ^1 

^9, f^CI^ T« '8lt9^Jf«C19 
^019 ^i8 5f9C1 C9 «ltCltF11 '«rt9« 
15 cA^ fj f41 

fills f43f <4^ 

SfCS D, E, Fj « Fg 

^CSS ’?fe-S?C3S lifNtCI 

fl 

I ^S® E « Fi ®css 
»i"ic4' f»ici9s 

^C5C5, ^ts Fa ^css 

9j|«fjj l^stfw^s <4S^ ^ts D ^CSS 'SJtiri 

’ft^P'vS ! 

(so) 

m\ '^iM?*!’ ^s‘®i-*!t*(ta«t’-i5^C8r?r 

(2tf 

ift'ab' 1CJ{ 

^9jtn¥fcn ^sts IS «i»rjti«F 

3Tti5i ejci^irf^tits sjMfW, ^fe. fi. 

l^tCiSS li^cstcl cs^ts- 

WSCWS s4S^ ‘itsts*!’ « *«?-lt9t9*l’ 

^scis fjirs iwii 

OTIS'S ^CS^t I ^S^StW '-fCS «f9Jtn<F 

« ^ts qjtisl*! >4^ icssnts 
^C9%91ST <4S^ 9'^^'®fei 
^FCSffCII I nsl’pl-fiis^l'ts 9t9l sOl f^9*l- 

^9<gf5|9 f^<tsc*ls cell's 'its 
i^taf sfs Sts '« csf. cs^. fs. s^ts i?cstPt^ts 
^csftwi 4fe «f{5l ^9W ^SJtn’F Itn 
's ^ts ^fts iwfts V*i 

*4^11 ^t«f 

Cl, "BiTssisisscifi cs^ts-^ssr 
«f9rfisf itsi s<i5f 'i^si 11 

>frs fiacr-^i I'd ^11 '« ff¥ 
cid i^fsscss nw*n ^t^r w¥ ?« 
^<4ins cicsd I 





«rt!J 5f^-t ’Iffl ^tcn'« C«rltr^r^'3t?I 

««3P^ H'gl f^9[ I 

^1=111 

HaTt^^ spt*! C^C^ Jlt5(^ c^qfl 

«rU»il, «i1^ti»t5f?, ^naHa 

<3}^ ^tata «iti:«il cft*c fai^l- 

c'9im^ fa’sja^C’Sif as’ttl i 5ta--i’ 
^tc^t ’f)tf«if^T« i 

c»f^ c«fc¥ s<ts?i aac'ra 

5ia ?3a^JT 'sisrrsr ^ra asinif®a 
c’sfjtf^lawfa ntaam r^i i 
mi «iia^ jfiiRa fa*4a^i^a 

ff^if ^n<3f? pnt^fa *i?'tftiatcaa 
c^fW® csfjtfsfa'si «ta c>i^ 

n®1 ^tfara c^t^icii 
^tsf a^sia^—fa’^ «itatc^fa a^tc^ a??aic*r 
I a'iatJf fifaiaia cmtf^fa^ta 
'ii^ ^Ttataa^tca 'ofWeai ^fai i 

^'staas:! fa^taca^ a^atca 

«?tc»5t^-CBntf®faa[t^ asti ^fe® i »f® Bta-n’ 
a^caa snaaan ^itatcaa ^fa^, F^sr, 
’i.i, ®tai. '^t^a mWffl ‘aa^ aftf^taa 
Jf® aFai 'eica^ 

«ftai cnm 'aftatt?) w rar®a 
c«fTtf®? caiaf '»jN® ata?a i faiaa 
^tatcF-'vtatCF cf tata f¥ akit, cat aaa 'flca 
fat*? «ittai ‘aaa ®tt fatta ca ^titcata 
w ^'itaai nfafa®, a*ii cat® *itu 
'sittaita^-fa'a I •itt^il af^fat c*tt? 


Rf^s ®a!r-->dTa caffe^-.u^ ^rlnri i 
^9^jafa ®aji5 «!ifl5 ^csacaNi «[tfa^ta— 
i»«a JTlw atfa^a fa^t^ tatajiRFa «raafa i 
tafa[>i^f%a aaf«a®tcas^ c^m apca ’tc?; fedc? 
aaiRi^ta—caf®« C8fitr®faaii i «qt aaj- 
fa^tcaa fa®ta'^af« fa-ac? caat?a—®ta 
^tcaa caatti 5i«^< «(t«!tai aacaa—^tt^ita 
aai:»\ •ifai arai ®ay ?atia cafs's- 
cF^caa araa^^ i a^ a'? caf««-c«fjtf®fa«ta 
ataaRfa *rt® ^ck?, a® fafs? 

aataa cafss ijal^a «5=^^ Rj^® sfa <irt??'- 
ac5!a >if?r:ai a?t?lt-f8 Rf^a fa? caca*' 
^tn® aiai ^aiara caPse-cF^tf 

aca faf® aa^Rfa at^ faaTat® f^Rraai 
?ai Ri? I ^•^9\ Rt«aa ^ta caf®®- 
cwJlf®ra®ta1ai *ftat® cncat?a, caf®'«- 

iSf^, ^tai 'fla^ nifaitr^a ?ai i ^*fa« 
>iit aajR^la ^itaa af®?'®f»i ^«.taa (caaa— 
c^tatata ‘fla^ a^ata) aaita «itafcaa 
fatal?, atcaa aatai «ittat?-c®fjtf®faajta 
Fta-n’ a?iaa ataaitc®'9 Ra^t 'Sftai ata 
fa ai ®faa)c® c^ta faa ajai®! s^tai ««« 
at I caf®'e-cF§ ata’r^ wtai Rita astittatc? 
aal cat® atia caf®®*fa‘s( i «iai 'ek 
^t®1faaf ca. «ittai 'aa\ caf®'«a aiaj 
a**!# f? ? 

«ftc9\i <ii?£f?ta iR? I 'fl’Fai ??*at«tta 
aftai cnc? ca, niai ^ ai^^nr^Rir,'wftali- 
®tiattat «?ttai, tasrtia® ai ®ta, «f®« 
t®JtR aat afs* '^a^ nait ^att affa- 







^tw« ’r«J I *tf«^t3{5i ^"N Cl?fetM n’TtPW ^*l 

cbV^^ ^nr ’ll ^c»i’ftlf^1^'c’ii3’F '«ni«5 1 if’ifis: ’r»ii c^c® nt:* «, 

( f&«-b) I ic^tT v««l ’ll cs'Sc^a C 9 f®' 9 -Cff^ ^1 iillcaFtwar* 

«itftcfl «rf® c»ic^r« <o’F %lfH ^t*wTa «rff« f<?3f5it5t^ 


v3w-«r 






C‘i/'i«(3 - 


0 % J^' 

t 

■^Msprftsfinr I 
4»?’A!r i 

•Jtnstssi. vter.TJ.j 

J9lF«^^'a4>r! 

, '■ } 
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---(= lO'^fw.rw.)-■ " ■' ' - Tsi^jr- ■ -■ 

'S?rir'i^vj -- 



fea 


^1 C*^^§r*l I 9lt*i1-£ll ^j’^'5 »T®ICtrfl 

c»itM5i5 cn«(tt5ii i ‘'Sitcsii-aFt’it^ii’ 

*«fe«-'8it!itsir ?f6 ’Tt’ft acsr^ i c^ ’jsap f^f«5 

^t5E*l '«it<fl*l e®? ’PE^ 'BIfnE® *ftca 5I1, 

C^ C’t'ttl’ll ^C5EIS I 'Sltc»!l-«ft«lt»l1 

t=i3'tca® ®?«r ^11^^ «f®8-:^tJft«jl >T'«i?r fV| ff§ 
ift^capl-^ST '3?!^ ■»l<t^ ’It^’1^91 c®if ’fCS rj\ 

’ItE? I »l^ ^3^ 5Sft?ft^t'0f^ '41*ttc’l ante’ll Vi I 


Eft’ll ’vsi I -if®'^*fi— 
‘C¥tfe£5ia’ *itw-*;t’i §na 

f5i#a^*i f) al c?t^, 

fe*fa ^ca ^nEvra siff® 
ififa ata I »!aE5Ea 
■il«rtt<^ I[W1 ntaHf^ jfacBCT 

af nfwtta ai*i1 cafss-cu^ 

—«na atartat^ a[t»H ^twta cul—fu 

jiai’F »it»ii aima ^c»ita mai 


a^a <35^ C4f5fc®^l nfiTt^ltca 

<2fat‘i ^ra enr^a i 

*lti:a ca. 

^t:9il caf®«-c5^caa ataip** fantaarsa 
aaa ^ca^ wfai c»tcf, «aa •ffa- 
atalSa >i®jE?a ata?'^ fV «i«Ftai 
«rtcai ^taf aac^a sraita laaca ai r 
^•fa« «^at^ faaj^-ca^aa ®aar^ ai caa r 
aatafua aaKf Prai-ciar^^a 

»Pita« c^i faart^ai aa aftac® 




^'d'S 


cncicfsf I 'stiwfl ff 3?'5R 

'®'»tr ’ftc^ 5»t ? <2r'« Pic? 

ffi nt^tnrPF f»T?itc« ^cn cnc^^i 
>f? »fc??*ri ?^*ifci{ 5?icsi I 
St® P'St![C'i? C-tt’? art^t^c?? 

1%-J (V-2) 9C?s^C<F PasNlaj 

stt???!? ^Tcw I c’i\?»iti:«iU 

'«?ii5 c’^=fc5f.stt*f 

?31 f«-| »l1«{r? BtPfC? fe'«’'HtC-! 

wi I =?t\*i«c«i «tt? 

nt|«i ^i^c® cn^i 'i??* ?r<2i c«tc^ 

?c»i3 ^fCJi 

t c’^^c^f<aft*F ’iiP 

c^fc^ Piasf^l Pf^® I sc-f^fS 
^nc? Sctcf, '«[t®i^t®tc?k«tc^fl Pfc^’ ^<r«ft? 

PIIST?’« C®s{Pl C?C® OtC^ I «ftCi!l 
§ta?c?tstJ "sitsi^i =^tPi t ^i»«''- 

’iir sitw «r5{.^® 

(I. G. Y,) aitf^il P®sN^?l 

(ROCKOON) nal^t? 

Scar’s, c»f\af?c**pr?c‘t? w c^ft^ 

ff W*t?l pisf« C>^^1 

®tc? ’t?|s|!j C5f«ri 
ctf^c® ^c? ?ti‘i'9C<^? c<«fcf I nfii^fa® 

c?^si? »rt^tc?j ‘Sifis ?c?s^c^ ®tjf»it^ 
?tsfl I ?c^c^« -eiaf^tcst ^- 
’tMf’F® sit=ltr^? '??'^fap9 ’l«’ltr®l 

C’l'tfl^’^tit'ta ^c’#? nt?t5 near ’tcflf 

«tWt ^31 fc«ii I ?ti*i'ac’t 

^tcai feew' c^{5 ic^ ®»ic»ii—'?s'«f3F? 
PiPlai c?t?f W® ftf®* 
sil i^sitcsi? ji:«Pii I W*n 


3tW? st^® oil ?f?a[tC¥l stus?'c*f ‘5f5l’ 
nfifusfi m ?f I «ii^? *ttvtni 

^flf<t1 '!?2tsitPf® C?, '5Pf?t3 

«fttnt 'i!?* cafse-ip^ sitav«« fat- 

a?c®a nPa^? Pi^lai ’Faat? ?THt?1»l 

^t^c-n I asjc^l ?}l5^c*ia 

'«ftaacia cue?*' tt«itc® 

afl^il ?fc? I 

fe^Rt^FtC"! r^fs? fitaisf®: 
'®i'|»J '«ih:a‘l stewta ‘^\z^ '«{«?!?- 
I ?r»Pi’sf ^sitsf® "ffe? f®, 

f<if«5r Pi§ivc5't'«f faf®? ^tf®- 

esfyf?!? af*ita c2?r®i:af 
'«ftnc® fifcw if! I 'srfiirc'fa ?at’® 
a^ta^f ®1 if! f5c^ ii> ^T'^tc® 

'stmai ?c? ^aa^i fsalS 

«fC*ii~-«fta?*f9?i, 'Bftsiiifan gw^sf i 
cssftaf ^f-t-^cifcai «ir^«f ^1®®! ^^'9 
’aif at’i’^acaf «ita55}«n a?ti i va^ ohw 
f<if®? sjft-tJT? '«il afi^atst® ^it<?*tra® 
sittC'^ft caf®« ®ac9Fa -if^ esf? 

®tl ‘iiai ^Pfft? ??1 c?? ill I attcai 

^s^c® ® 

'49>t’^pira if# 

sea cif? I if#? ’T^'atc® 'sffiLC's^sf 
^ca laiit*!? I ia*it*isri« Pi^ Piaf 
^ifac? c^ci I “tf#a jq®tca laNtl? sut's^t 
cat^ fa|j® ^t? I «rt? W1 

cica? *itli ^w®f? faf^? «c? ^ 

■^C1’p|if isftw-f 

'Bi<t^ «ft?if*f'9ci? *?^ ?5?i 
c?®t? c?tsttc?tsf salasrasw 

'»if9c®l mi 1 faf®i ®?w^«fc^ra 
caf®«-a?^ titwsci? cvfiT ^]c^U m 
C1C9 «tr«a»Pi® ffM 


CWJtf%f%tl iR^?f 



^ %itn [ «-r h nm 


I »rt<ft?i‘f«tc=» *rtcii c^, ^tf- 

Jj'ac3i5 c^t^r 

ntca ^t—c»f^ ’8rrt5?*i's»> c^«r ?ca si^t>i53r 
f 'SStl^r*! Ul&N 5?»11 5C91 c^, 
c^t^r csffe'e-cuSc^fl ?{ff *twtiai 
CJi'ef^ '«it55T*rsr9ia 
c^ ’itw I 

‘fli ^f'?tc»lt C% C^? ?t*t“ 

«i5j« nriTc?i 

ci?^ '?j^tij *ftc9-“«i^i?9 

«tc^i c?(ST I ’itTtfl*i«tc^ m 

fl, ^tl*l'QC»I rtST ^15 *tt^ aftsit»^1 C«ft«11— 

'iifis ''BttWl-^tsiteil’, ‘Cflr®«-5ft5lt«\l’ 

( f63i->) I ^i5 sitai 

«li»lfl1 W C^ji? 

C«fltf®f^^t« ^'*11 'SOt fs? I 

c*i\f%¥ ^iTa c^«tt!f '»it^?ic'»ii ^tsf 

C’pi? 5lt^- 
I 5iim »ict 

c’Piaifl c^t«*rtf <<1^^ 

^t'e 

9ft«?1 cnc^l C5\^>f WPS 

CT*(sj—nf®- 

fkv^\ <ft^1 C*li:=7 FC»J I 

>T\w?n m c^c'® ^cs, c’^ sppffi 

«i<K «rF^ 

•rtPT, C»l«^ gWR'®*! c®? 

«*r ^i^tittcn *3f<r^r5 

ic¥ ntw I ifi 


?iftj I c^ufej wn 

^*f «t?ii f^f?<sr<nfl 

5p?ic« *rtrf m «r«t!:^ 

«rt^t3 *j?Tftc“rl f*Fw I ^tm 

f^m?f f^r“t3l CiPlii ^tt’Pl ’Tfia? 

c^c^ ’ftn =111 c*iVf^5p ^11- 

CSI^m^ C^lt^ «l*f3 CWSft^ «1^«i 
^ait!i!>TtC9 

5ieit3<(tii nt«p c«fc^ c<rc^ « 

^f^*l 'BI«1’2:»lil 5lC«fI g^¥- 

»(«c»r I '®'f '»rt=i^ 

^tc’t 'srt^ii f%% <sr*it*r 

'«IJtl»!5f I 

ff^*j 

»!'l9,fnj CWRc?- 

C\ f^C9 f^F®5 

f^f^iil ?a£l!, :3£a^ 

^■^3fs(vQCPi?f ^(t^r '5it|?pt*fc^-^ir'em 

*ttr« 

c^, it*t r^r«si 

*fc<( ^f<[^ '£iirf^«ia^ ?f«*i 

??lnt^^t^^ »r*it*rt£si 

^gfifVl jj^*l ^RCf I ^lTTtf^«r 

c?^i »r«’r 

?£«£! 5itHl ‘cFtC^l’ I ’ir^ ^lix^. C«PJtf^f^^t5 
f^fw -(Ni-«fnKt (ivl5 a?^j)i 

c?<n:'5 *(tf^ I 

<ii| fhfm *f?m c«frff«t^t« 

^ffn <r4if i 

OSO (Orbiting Solar Observatory), 
OAO—(Orbiting Astronomical Observ- 







csfjtf^^ (csrrrs kz) 
I 


» c«fjt: r^; 

_ i 


^*f1 caijf; f^; 


yf 

cairt; f5r: 

i_ 


4^ 

5I-tfa$^ ca?Jt; Pi: 
'i^ 


r ; 

c«f®6—, '«(tcql—. 'Si^ carit: fv. 

W-C4—, 

*rt*l1-c«r, cafJt: ft: 


I 

^*11 

4^ 


r 


i 

I 


4^ 


cant: ft: ’ 'ssici's^lf & «t<i1 <P'lt ^‘$t«'^i 


4^ i 

c4t&^ «l*Jr 


I 


;. c^l Wi It'ii ‘i;*^{fi-»l -li|<l'l’ i.Y-*! V.«\ i 

i <yi -^'•tl .fi^Ric«f I CJftsi 21=11 S'-) ‘■.T-rJ(-Ji:’^il:i^’ c'-icii i 

55^—«ls?54t cafltr®ft'«t^l I 


atory) 

^iftrfl C’ftcf '«r«1« c®rftr«^ ’i^c^ 

afliii r’Tcs? i «ft® '»tt*t«i 
i!r% ’tt*ll 

<lf%, CSfJtPfift^r? 

I Jits^c^si §r«r-’eif«^tC5r3 »rt^c«ii 

wft^c^s ^rtntf ft'ast^fli 
feuftr^ I ecsic^ c^, 

^tcwf cvrct ftrc^ nftt’ic*r «r«ftsr«: 
Itw's ftfc^ ^ft^c« ftf^ 
csrrtf^ftwtfl ft^M ^91 

orr^ 

«rfwm c¥t5r ^t»if^ i 
toff CTCHff *tftCff“f «ftffl® 
ncffffntff cn Jiscfft ft«tff\ffi 


5?ftp55l StCifa C»fC-f =2ir»ft9'? ftill 
nft5»T"*1ff s^lt lilH •l^citl 

^ft’llC'Sff «ftc« ftp =a{tci aftft 'HI, ^Cff 

ftc^l ipcff ‘ffffcn ftt’ ’•faftHi 
ff^=3C«F Orff'S ff?gf^« ffttff »c^ 

fffCff ftctff ft’^ 

ftr 5i^*rtffi^«i c«rr^9tjHtH, ^ft«ttftr 

■'SUU ^1 Pf, ft’jfqf^ 

tftpff nf^j^ptcffff ffi ftp—iinff ffffftff 
«trtff n^<F apHtff 4¥ftH: f^^x^ I 

'er^jft^ ffTfffft!?c®tTff nftC'srft'ci! 
5sr-^f®fftwff ftpg^i ’Tt^f«i 

^Cff I 







<2|3TC5? 


^it^tc^ra c?c-r fitt? c^ll5f *i« 

^t»T I 

cntSl^t^lCIf (Scheduled) 

fsfi?® =??I1 I^CfCSil ‘ilfl «PC3T ^<1^ 
cit§isf»i sit^i €f^t?[ cnc^ 

^tctfa 'srrsjc^ 

srtiftfi^f '«r5?c^ni *tl c<itcf 

*itc^ t 

iflal UI^ f ^1 ^tC*fil 

sfl^st^Hwa »<tai ? ciisiii ^’l- 

i3ftf» C»tt@|C'f^{—<1 
JfefjsftS C«irC^ 'Blf*Ii»1 ’T?C5f 
f¥ ®tc*r<J >i’®l ? HtiTi «itw)" 

f^ I »i*it«f-f^®t41iii *ic®. fensftf® ?i:9ii 

»it5?c^? cnr^—’i?5f =iiw 

n^fs, c^ cntin c«itc^ai 

fiicafc»ffl I 'Offfr® « 

«tt5r9 *i:tij <^ 1 ^ 1 ?^? 'srtfl 

c’ftil-cs®!!!, ’^i ®rc«f?i »!^^d 
^isisrtf'r® ’fflc® I ff« 5«i*{tsi »r»it«f 
m nm c^ bw m 1 
c^^ 5?i, %?inf®s 

nc«i' *ftfli cnti ntc^, 

*iti^c^« n^sil 5tfc^ *f*^c#a cfjjr^fl 1 NtJi^r 

sitsih 

tn«Ftr« 'ittWtRI VflC® 


®tii 

^CSf nHla ce^l ’fff I f<C“l? =*FC« 

^narff® cntt »T’^C# '4f^l I 

'ai<t'^ *«ltf^*[ (Autoclithone) 

I Cf ^ ‘«f^^tf®’ 

^t'n ’fat® 5ti{ I 

®ta®'^rijc® ®tai ‘'^r'S'^tf®' ^1 ‘^*t- 

artfi’ I ®tac®^r 

«itf^*[ I «t^c®a a;ia 

®ra *)t5(taa c’ltSia 

«tac®a '^tcai a»[f® I- 

nfaca^f, 

'iia* ®tC5rs wtac^^a w« 

ii'?a. ai 3 ?®, f%^® a'f- 

sjtc^ia ^*t«rtf® cnt§l»f^ c’f^ 

»(tf?caa I ®tc?a c^r^i atca nt^t^- 

n^c®a *itfftffC‘^, =r^a 

ff'.ai f?tfa-«^ta, f^fa^ ff^ai «f?r«ta 'siacai 
>f®J atscaa 4ta-4tataa '“f'^ai cfta 
sfnata '«ftc-rntt-f 1 faf&ai uicaa ^aa- 
atncaa *iaif», fafs® ®tc?a sf^star-^acaa 
^f® I 4¥faa 'iiDra «f^a»T®j®ta 

’?5ai a^tafts^, ataa? ^«r4a ani««raa?a 
ff^ai «rwaaatii:aa aja^fta 1 lf®?tc»ra 

§‘*rta-n®csra ®a*ftft® «ratc^, af^® 
cntSta safsrrfaa «rtf^fw 

<^aaataita <iic»rct ws nfaa^a; 

®tc?a «ftrfa Hatw-^acaa nfla^a f 



ia4»s) J 

Hf5iiit=i?i srtsif&C'i! «iis|gi mtwfl Tftc<5l. ^t^tf^» c*injbi, 

c<f<tc^ ♦ftt ’S5T^; fsisiiS «ti'aF, csfa i 

(i) n^C'Sa nt^fc^fn -e {>.) *nfT^^ 

mtt:? flw—Wi, 'fef^-il, ’iM 'ir‘5*i1*i’«T, 





fiift, c«tu, «jHt^tf^r, 'Bitfl 'tM 

=itntcfi nwi ^mw, '»rt'6, Akn «tc*ra Mnj ^ctn 










itt'8«t»J, ««!«, c-nt«fl, cifc^ 

c^i, c^t*i, '^'1. I siMf^f. ’TWfsf^ ^pTFta « 

=Jtlni, ^itntfflU, «if?5i r« ( 'Br^rj^^n ^^=ii:¥ 

(») *?c<fT c<fm, r^nicii i c’t^ wi:« '»¥,Pr»i^a' ^w 

*{tiytif, ^is.'Sfc^-r I «i^c«i JftiJi '2f-ff^ri?sF c?^tw 





¥M, ^ttf 9 ’'it’fj cafe, cfet®l, '^t'tt’t!. I ^1 at^T >Ta<Fta«f*i« 

cft^l, *tt^at5?. H'*!, a^tfs^^a, aca^ C5^ sfatwa, ntc« at^fa^f^ Jiwa 

at»i«tns?'«^c«^i «faria i «ra>ita i 

'sta^i nNfaatca 5f4®ta^a c^cai wta aw 

c»i1tt ai ^*tflftf'S«f^5 fac-ta aja^ii cafta »!taf« ai W’r w 

• i?wii t4a\ aca ca«ai fcac^ »rtata*i a^ai ata i ^aa c?ai c’ftt ai 


’f*rf*¥^tf^^5 ^f3l C^Cf I J|<H- 

fif^tca ’it’T «rc<f“i T<if ta «iij*fr-'8r^)fi« 

•tC'PCf I atsrJ C^’T?*! ^fiJl 'sitRsf 

c’Tt’fmtfl >itn^tllc« <iim f5f^-5 ^nsftfs 


Ei»; 


t- ’ f.y 




:{ 




J 




% 


** *- 


:m 


V 













*tp6w ^*faFtf® c’ttl- >r^wi 

fe*t«Ftf« f?>Ttc^ ^r-fj I csli fsci[s? 1 'e 

§n«rtf% c^rc^cf^ i *iii^-ii<Fl5ij Jic<ir '« 'S^^J 

(.\ nPs>^ *it^«it?[ 'ff<isf nc^ i « c?^i c»rciE c^t=? 

519, fVl «tCBfJ <fr»l5f Mt«fJ 95t9U ^tf9C9 

?C»l '®l'*t *tp55f- Cmi^, ’fTT 



C*lt«l1 '?5^5( ^91:^ 


'<ic»itf, ^f^wai vai cm^ ntC9i cw—^«w«n cmU 

itlj I ‘«9 ^C91 C^f5T C¥t5i 9t®fJ 91 ’^'*19951 '819*^819 '«9 t'Q, 9t9l *3t^ 

’^t^t9i C9^ c^t5T ciit^9t?f^i:99 'at^^i cHi^ ^im%, 

C¥tH 9t«fT "^l 9H ^t9C'®9 «l991 C^fSltS C^lW I 

<«r5 f9f^^ I '«t9l «tf9 9t^»11 '8 '9f?9l «tlt9 9C*l I 

9(«^hr«9f '« nt5|tf^9^ ^^'6 ^tCTfa l'5t, C»5tf%f% «[f?^ap! ¥il»l 

9t8l ^*19 f9#9 9FC9 ^t5(9l C9*r nt9 I, 





c^trsrj cntf 'Tt'ttfli®: »r^"r ■ar^i ^cf 
4trc¥ «lf5tff--ai??ifCJT5 «rr«*5 ^snc^^Tl 
«tc«r?r ^tc« f^e“f?[ i ^ c’frin 

cnti’fsri c^^»i*itar ■^\ ^fac® 

•ftr? '®tc^ '«f*"rstF®i ^^C'S ^t'» I 
^c4Fj?[ 5fC« ^\m\ entiles ^n- 
f?»rtc^ ’Tir ^9c® ntfij I 
cnf8}C5®!^i--:nt@l *ti Rntn 

^r«fr<[«F «rtc^ i 

«it<F^*t ^tc?a vac® asca 

>«a sitaic’? ®tc^a *icar cni^csisi^j ^>- 

I c^ evt^ facafa ai fa^iNafc^f 
cnt§lC6^?i1 'artvta *fta*i *Fca i a'^- 
5ircJ(a—ceitai-^lf9®M c^ifai-ffasr ai 

5tf«a5t*i'aMh v«i^ c^ftSics^afa fac-ta 
fe^ff^a*! I 

nf^^tr^FV FliahrefcaiJ 
facatacaa «(ta 4V ^fat^ fast^J faaa i 
=Ta, «f^as(ar3ta «ff®iS ^«fcvcn «fiHai 
®tcfa «fff®fa«a ifc® c»?f^ i ^f=(fafa !^^a^- 
vWa arajJi^rt «j®jv i?*ta '6 iSf[Sfi®ta 

srwtv I nfacfiff^c® ^jt^aai Rata- 
cntil ff^rtca '»it*Tftata ^^%cm 

«ft"*ft*it^, «?tat«ai, 'QC«r «f^r®cv ^fv— 
"sitija*! '« fnvfa ^ksfa (^“^aaafiita 

«lar^ ’«ra»i'aa i “flaa facia ®ain®fa« 

aitcaa aiaaiai ciHtv-nfa'v? aic^ cw 
ffS« 'flC*fa I =^?«F na«i '»iat'?^a 


®tc*ra hfilji «?rafa intt'acva 
^i^favta «rtaai cafi ^»if^fa nt?tc?a[ 
dtstcaa ai 'BTficat^i itFfcfa c»t^c«rai 
a^ nata sla vea arai ffa vt^ta astc^a 
acai at^ii, las srata [ a^r 

ai afvci 4\i^a fsfc^sit®^ f?ca ^f^ca 
lifaF^l nfai^ra vaafa na ^tc® vtcia 
■avi ai f^ca 5ta vatev asr*tafa 
5ta ail afa i vitata 'q'^ci icv '^a’ 5ta 
aci, aij^rcffci an ca«ara ai ®tf?al i 
irvn 5tca ca 
!%1 Rvi Wt? vea, «tc'ra acai 
c^i, ^fasf, ^Ql, «at« FC®ii I 'veav 
atatlfla f^a vfc«Fa irwcM 
ssflfavi «i^a vea i caaa—faaF^ai <Tf^ 
^®fa vea, »iRifai f% atafa, '^aja ai 
'Bitnrfaaai cit^i nfica vtarcaa vt«f 
vea 1 

^xgijtca -"fcav ^nsftf^C'ra -aitaai faf®a 
vif taiHta atfav f^^rtca «tiai sitfSft^l 
ai ar«1 ^®raa asicaf cfic® I 

^i^ff® «ftaai ca aassi at 

eva, ®ta -sfcav fvi fa«a vea ®ta 
ifacai ai itfantflF aa^ta ^*ta i 
fifa iFta^fca «r'aai ^aaat«ta 

faf^a atsjcaa ®tc?a '^*^aaat«ta 

aaiataa lfaaf«® ^cacsi—^cv ni«r ^tcaa 
^i^sifta ^caev nfaa^a i nfaaf«« 
^tam—facata '6 ^^1a aTla^a’^a i 





sj'eiF^ ^1:5!:^ c’^, 

cat% ?i^8l1 

?f5J(ttr ^Ftc^ cw«?l 

fc«r I nt^ng^T »i^ 5 f ^rw«fJ 

f^tc^ra ^'5sr ntW (Syllabus) 

5Twti5r I ii®^( ntk^ '«i!??tfl f^r«r« 
?«^1 ^1 '5i5c^t«rc^? 

mv ?TfV9! ^?il I fg?ig, 

g>rtisi-fg«tcsrg cvr nft- 

'st^l ’TC^ 'sd r^T I 'flsfcsf c»i«f-f 
^mta gs« BCi^CfST iga* 
^ta fC9i wtaj-^fltai <aa? faqlf^afg 
’!’#=? fta nri?ci?5T i 

n^f cnz^ f^i^-f cf'851 ^af%9t 
m, nfs^tata gjtntca 'B9if«vi’ «re;jfa*i 
i(ta I ta 

wfnf^ra carfsi c^i^l ^tcaa 
faaa, *a?5*r "fw ^r’an ’Fa i 'DfIB 
^ a^ata w c^l at^^, 

Ilia fe'fa fa^a ^ca ^af|5 ^c»!5f 
asata af«n ’niai'« ^ai ata ai i mn 
W ^1c«f ViU «rWc«fa 
jTat«iat *ffa«tai 9tk a^aata 
awtiatn c^'sai araf ta i 

nim m'vf c’ii^ '^ta ^aasfS 
aja^ta firsm ^ai acanii 
c»ii58 fat-(av1ta «rf^ataeatnT i 

cianit*Fta ^lattrsaa ^\?aaft 
«tiia >rcar w at^»ii wfw'e ca«ai i 


f^rf%a ^a ca^ wia^t-r ft?! ai i f’Fi 
'ill aiia ca 4iaa<a caeai ^cacf, 
afN^i 'Bite?, t^ca«?l cal i 'at aia^l 
i?tt3“Wt^caa <Ftcw ’a?i« faiitf^afa ata 
Irffta^ I ^ta «iata ^tai, <a^| l«a^ 
“Tcafa afcsr fafsa ca^f faf^a ’Ttfa^tfagF “laf 
ajaFta afcac^a i ca^cial 'iia^tSa mw 

«i^fBa faq cal i ca 

c^Ftai cac^ a}Fa ^ai ’^tai 

cal I a^caa 'saa' cac<F ®fafa ca^ta 
^fafi^fe <ita^ ntfa'sffaaf ncifa 
«rFH ’fai Fa fa i "^tl taf^a c®iaF 
facBfcaa caalai(fia^ taf^a *ttfa^tfaF 
"taf Baa gfca facac^a i Ftai-^tsftai 

fa^lair^ Fca nc^cfa i ^ta ^ta*i, 
^tai ca "t*Jfi5a near nfafs^, cni nariB Fae^i 
fifuiicai ca«ai Fcni ai, ca«ai Ftni m c^ta 
-far I Ftr«fl «i^tB «t»i =Fra ai n^en '®tai 
^^a t^aca ff Fca! ^faf?^ liiaa =5^ 
nfa«lai asata «rcat^a‘^a^1 >iiaa ^fa'S 
cneacF i 

•ai «rncT «fra nfi? faacaa ^ai 
'2fcat®fH I ^s*" nlcn ’sta^s na^ra areaF 
If a fafni fawt^c^ faca 

,£i?fj5 *t^f nia a^caa i ^rartn’F Fata5 

^^a, vsta «ta5w cata. ®^a 

scirntajta 45a faft^ fna’tfaijaa <aa nc^ 
%na 1 'a'c^a -srata faaH faaa 

fin—*To consider the question of 
evolving a uniform scientific termino- 



*«r^ »i^«r «»8o 


logy for the country and preparing a 
dictionary of such terms for all modern 
Indian languages.* 

I urn 

The lists now released are 
tentative and transitional and have 
not been finally approved by the 
Board. After public comments and 
suggestions on these have been receiv¬ 
ed and considered by the Board, the 
lists will be finalised and the terms 
recognised for eJucational purposes 
by the Government. 

(2) Where a scientific term is truly 
international, as defined by the Board, 
it has been retained ; but in cases of 
difference of usage in different coun¬ 
tries, words have cither been coined 
from Sanskritic sources or from some 
other Indian language, or terms in 
English have been retained for the 
present. 

(3) The terms of the provisional 
list seek to meet the demands of both 
accuracy and intelligibility as far as 
possible. Where there is a conflict 
between the two, greater emphasis 
has been placed on accuracy. 

(4) The size of the country and 
the diversity of the languages make it 
particularly difficult to get an agreed 
list of all terms. Regional variations 
have, therefore, been occasionally 


given side by side with the terms pro¬ 
posed for Hindi, 

CJf RJIC? 

^1^15 

R'ofn r<pv-5i 

arlHt ! 'SfU 
Pim f4 I 

I 'Sits C?C’*f 

41^ 5?Frili5f ft I ^1 ?t«{ 

? 

-f-wfta ftci4®tc=i 'S!tc«it54i 

?il5 ■'«rk5:’, equivalent 

“^^1- equivalent weight- 

<i)?J I ft^9 

*fP 24 equivalent weight 

'4«11 ?nit^l «ft9 ^(ii) ■STC’St 

chemical equivalent 'Sfl-gr ?l»11 

9tnt9ft^ I 
I 

ft ? 

ui| ■ffifCtr 4911 C4, equivalent 

weight 

C4t4tft I >*1^1 Ntaf, m Cfft 

1 CW—equivalent 
weight i 'Stn 





tsS8 •rfifW WN « ^wi*! 


»i)Nj:sif>iflt*i b 'esfw^ 

vcfl I c^ c’Ft*? 

(‘2rrt*j ^1 nt^'s) f?t»T*i- 

♦ftcs, ^tc« ^t!l- 

«itt>r 5ii I iii5ft?r «i«r^ »r^c»i^ 

C'tC^F ’I-NtSFCn ^’ITt’Sf =«fC*l 
equivalent weight l^siIt?P«t« 

sfl ^19\ ^9tJtT I '$tt^ 

c^t=T ’rt¥c^ I 

*f£^^ ’i^ «ft« 

'esf^ I t5^ 

C^, atomic weight“‘il?l >1^^ 
C^tJT I 

'«r^T« 'St^ '^W'^ '9 
WSm ; C^>[ST—»[^r5£? f I^C5tC«f^ 

'ew^i (Absolute weight) 
V4»*x 4Tt»l,'BifS n=^t6ri '5t?l 1^- 
n5*(tta «r?® 'ss^^r ?c«!l «‘s«x 
ant*! I *if*it'ii5 4i^« '<3^51 

^3n f^f«a 

5f*fs!tr5 'eafs! ^ist^ 
«r«J« «f5rf^«ftafi!¥ I >^^C?r f^!<ssl=fl3!l 
n9*lt*Ifl '6^51 4^tcnii{ ^C'«rC« <i|«F(5 

wrtf^^ts i ^c'® aiiffS i^tl- 

C5tC«f*T 'SSfsJC^ (Unit) »f?1 

fir, jrt«r n«- 

9w^ «r^M ff I Jifig ns*iiti 
ftotcsf^r n^*!ti« £5a ^r® ®tfl 
fj, ®t3i 9^^ ®® «1 fii ‘ii'ffcsr 
fe£ir*rnt»ri Cf, atomic weight tflipfB ^^<rj1 
fT®; c^t^l *ittr, ^tlcstcw^T 

nsJit^fl C5CI ®ta) I c’tHsr—^fircwcsri 
atomic weight fC»i1 b'*»; ®ts BUcsf 


<srTt>! ’Bi 1 4? '^ftrc9FC5i« 

nu*rt^ ftIcgtcsrcHf <ii^iS 
csa I atomic 

weight CIT^tC® OWST 

ff? C»l1Cf5 ’It'®. 4^31 

nt^Hinr^i* ’e®f^ 3{i ?rcer 

uic® ciff! «rt<Fti 5!1 I 

«f«f*r •ttai9 >*( allotropy C’lN’tC® 
fnci; I cft^r 

“1^ c=!|, ®ta® ’isi't? 

'BitCf, allotropy-'Bf’tafi’l®! I 
'«I'«f ton’ll W® f? C^f. 

'arsflt^ alios = another, trops-from 

«!1*( nt®^ b*i (’I ) 11’! 

gt=r afsr c*r«il 
?t, *rt« I 

<2r£'!i «ftcf,— 

SrTill ^11 I’fl, 

1*1 : ( 1 ) \ C’FR^ gtHI ’TCI* 

8fC»!1 fiqjfl ff lf*r ff, ®l| ^rflCIS I5t«11 

fat®, cw«il 

fCItf I 

^-1^*1—quicklime *»W slaked 
lime I JIt’FC® C*Ft51 «r^t1 gw »lCf 

f^t® ftir i»ti it^y. 

«rfti gw fil^ii gti I ®*i^' 
lime —giT, quicklime — ¥f^g1 i 
slaked lime-^S Clftsf *ffii®t11 I 
«J<[^ ®Tfl® »ri¥t1 ®tf*fft1 

slaked lime—iff® g1 I 4n«r^! 
feciWtTt’tT C’T, slake ^«1 

11 ^W VWl I «Mnc« ' 9 % g1 





^•^1 fjf. 

lf*l'® gs| 55(911 ^f65® I 
l^^lS «ft^t«T «|5i» f55iirr%a 

511 I 

—Suspensions containing 
ultramicroscopic particles which do 
not settle out on standing and pass 
through filter paper, are called colloi¬ 
dal solutions. ISsif^’Ft^ colloidal so- 
lution-ui?r C5ff=r« ^if^cst^ii cffO’si 
fil I 

I «1^1- 

fi'® ^tr^, colloid I 

‘9®?!^ colloidal solution 

^9\?ta c^t^i e ’it'if^'®1 I c’S 

4f<1q ;i^*l -jb^ ^?il 

«c® *tTCil 'sl'-ltHtl’T I 

’SiS "1^ •displacement 

substitution I "I'lf IjfB C’I'C'? 

f<5f®5 «!i»cnil 'Sew ^]<- 

^151 


f55f#11 displacement 

^r»i substitution ?*!() I ^t^»11 

^\nU ^4ii 4^^ 19 ( 

^51 19® Itl ( 8< 

«t^ ) I ^ceii 

C5lt, ®t«® left's 9^9 

'Sfic^, displacement-f<19t*t5f. 
U!-<|t. substitution - £ff®9tn5l 1 9 ®^n 

f^!f«^ C^1'<irt^t^I ^L^CS 

19 ^i5 1 

vfll £)1C9 •jq't?5 Pl^![ f<C1^53tt5J 

^cainlii I 19 

'9lt^, Cl^fl ®tii® i2l9lfi® 

®tfl9l5 1J9 cm ( 

19®fl 1^51 iJC^Tsel 'B1C19 

<81111, Cl 

l-^f^fl «in9 C5f‘^ I 

ciic9« ic^, 19^^C5^? «fci9- 

'Sf^'lCItlT I I9^f% ^9i:itS[19 

stt< f«!&'ri)-f^(:<b»!l ^C3 CVrl-llil 111‘flC1C9 i 
^Cb «5('i-f'Sfl 1C9^ 1<fi5 ®iri9l 

ci^m\ ^csii I 


^^M5S?119 ^Iti)1 ift^l^l 

Absorption . 

Calcination To heat to a temp- fl’SHiJ 

insufficient to melt. 

It is like a whip to 
the horse. 


Catalyst 





«8«* 

' mim « 



lu^art “1^ 



Coagulation 

To change from 



Deliquescence 

fluid to more or 

less solid state, 
clot, curdle, set. 

To become moist, 



Double decom¬ 

and then turn 

liquid, on absor¬ 
bing moisture 

from air. 



position 

Bouble salt 



f^5S*l »l^'l 

Efilorescence 

To lose water of cr- 



Flux 

ystn. when left ex¬ 
posed and then to 
fall to powder. 

It reacts with imp¬ 


aft<^ 

Precipitate 

urities, when heat¬ 
ed, to give easily 
fusible compds. 

Substance formed 



Saturated 

in a reactn. falls 

out of the soln. in 

the solid state. 

Solution—the con¬ 



Smelting 

centration of whi¬ 
ch remains uncha¬ 
nged in contact 

with the solute. 

To melt ore and 



Suspension 

thus extract metal 




'sci I =TKif nfs^t^ ^ti i 



] irsitirsi-f^wfw »»f'^ »r^9|5( 


*ftrff I ^fk 

Ti^s a^sit^ii 

ajcatn-^r^al fa^ca 

«itc»it65il aFai at:a i 

<ii«ffC5( 5?ai ca, ^ta-^ 

»TC^ <a-pfta c»i’ft^a 

^J I ’Ta'sta ffai’f, >Tata 

jTJin^ ^C9i ifat^ ffsjcaia ^iwm i 

c«i«fcfa a'gsai ca, ’tfa^i^ta 
aiHtca ca ^cacaf, 

<8(^91^ ^ta ^«ai wa^ta i 

'nmw *tf*5Ha?r ^fa^ptcaa faBtc^a 
‘iia^ aaifn^Fi *i^ic?a 

?«al ?a^ta I ifl'ai faf^^'«tai 

at'^911 «taja 'sraai 

aRta CTO ‘-fcac^^ ^^lain 

fa^t^caa f^ca <fl^f5 apfafs ’ti=f ^ac« 

ntw I (at faaca a?fta fa®ta 'ifaaa-'aa 
«a¥ c^JC’F'e ^^catf^t'sta '«irtl fai 
cac« "ttca I ‘al apfatS faf«a ^raca 
•ttfa'etfa’F fasta-facasai 4^ca 

ca^rcasfi ^tana at^»ii 'stata -jf^icat^tT 
ntfa«tfa¥ lafta^a •a^p 
ma^i >faca=j i a^ii ^aain va?f}5 

^tf^aFt «raftfn^ ^1 ntir^aL^a^-a^fa-ai, 


^aa^ *f?)«F?F~JTfi^a nt«F^ iJfiF*l 
ataj«t^»iar abacas i^ca i 
•tfa^tata ajtntca a^a cwt^tfa^l 
a^aj atca, a^ai aa i 

^tfa^lfa^ -(•’(fta^ af^a ^aata ajt*(tca 
a'^ata <aatara '«if«a’35 la^ ca, 

caaa laf saifarata 'witci, ^a’S^ 

>if^i «fac^ aca 'aa' caasl^ Rf%a1a 
cat, c^itiifi^ <5t?i-« >f5a*ta ^^'a* <fa*tft'ai 
"stf^asi cara^ <4f?a a^ac'S ai:a (<aaf'»f 
ca^tsi c’iFta faai?i "t^ »ataa a*ai 

atf^a aa ) i ^ra cana c^fc^a >a=ft “fiafa 
afa^fai ^'Sfta’tta (59if«^i >ia¥tfl 
) ^-a^pa c*T CTO ?-a^a 
’ifa«la!? ajaipta ?Fai at?%l 

^t?i^ca ^ifa^ •ifa.atat^ty *l=a|S «ftTO, 
afgfS atf'jsi ?ca atca i «yfa c^®Pi 
castas ^tRia^tat *t[«ai alia 
al. '®traa wra ^aa -fay a^ac^ ?ca i 
aqi aft?*!!. ai ?!f^rft'fia c«t%a 

^^a^ asai a^ac'-s ?c«[ 'flfn 'SfcaaF “fa? nia 
^aara sfcat^ala^l caai orta i ^aa ^a^ 
trwai 'ijefqas atfa^tfa^ "lafsfa faeta' 
facasai a^ca caai cac^ ’ttca i «ita a^a 
-|Tt <tia *pata aaa «ta« aa^ta 
fa'i'tfa^ Piaatai^ 'afsjaaa =falt ataj^a i 





^tac'sa *flsst*!f^? 

c^m ?c?i^ I ^f^*! 

cst^ 5tr?trts f5p|^l «f^“f 
-tf^c^sr c'tf^ ^?ii 'stac^ 

ft tin af»i^»(‘jiti! ft^T's-f^a tiftfta ^q=rta 
•fll *tft»{t*l jtWst ( ^ca 

^Iflt^a *fta*iMft^ nfea ncaa^fta n 
si^a ^i«ii. m «{?,« 

^tcai Jitaic^i 

'Q '"itafta *ifiiaf? 5fara, 

’TCW? C5»| I 

'3tac^ ^^^tsfcsra ■nfaftfs 

'Brtc»it55it ^zji ft:»i *tta»itiftf 
ife'a ft^a{5 aiitsffctra 

^tcai •rffl'^ ^ica t 

i>«» Jitc»^«f«cii ^^.ntfcsra 

Olt^ »ftsi?:<Ta (Capacity) *1^*1^ ft®! ^va.. 
c^i’ft'sat^ I «r'«f*{ nft^sisffa cin 

iS4«» >ftr«ia c^itfta nftsiti 

>>•• CT^taatt^a *i^ cac^ «8^« ca^tHatcfe 
tt^tr«il! ft^a ’iftwta 
cica «i^ nftaft «itcai as-* ca^ft^atc^a 
n% cac^ ft^tc»ii «►•• cam^itc^ ^ak 
*rft^8ata c»tn car^ 

ioi. cant'satc^a c<Ftira ^tfVcir^ i 
ntafuata c-rca fa 5 i«>- 

-iftw fe^ntaiaa ataHra cal^ •ffaati 

»*,••* t*Pfreftcfe <4131 tt^tia I *ifa¥iiata 


aa:a ca afaaM ^tac^ 

^•^aa aata a?ai, aaca aasf cac*t 

cat^ fa5r«,-(fea caw's 'si ca^i 
*^f5 aata ^f%a caffe nfaaftfel 
•ifafsiata ^nata ft?ft««f »vo. ca’ff'eatfe i 
tafe s>vo. cantsatfe f<§T<^“^ft* ^®fsa 
araai ca«tca apai ijiaftsi, ^1 at^il -^fe— 
cac^ «rtaw ««8* caat'satfe, afa- 
af%i catafca «t«»» caaf«atfe -aa^ ntaatafaf 
- 1 ^ catatca *v» caatsatfe i 

Brat'S fa^T«v«ir«* ^^nfacaa ami ca 
as^ m ftcaa cac^fe ^rtutcfa 
«Ftc? aai n?ca i 'stac® la^a atca fa^mf^ 
aja?rcaa ?ta caafca ^cat «• 

ftcat«atfe-a^i, caafR <a| ?5ta aaetac® 
ac»rl«»““, catf®wfe ^^ftaca g^fcaf 
^••», #R '^tcafaftc® 

88*• I fa^mft5 ^^atacaa c^cai 
ca =¥®fei ftfca ac? '•afft, 
aja^tcaa fa&ta cac^fe cafari 

atc^f I ftfln^ai caa^sfta ^aat? artatcfa 
ftfin® a*5faatfa®t« 'afe <a?iS aisr^a 
afatl "afe®tta ftiaft^ i 

^«.*i 

®tflc®a fa5i'^at%‘a ^-^aarea ^ratal ara- 
aftpa a^ai ^caa ¥a:® aai «f»Hl^ 
aaaat«[¥t?t wtac®a «fata 

®tca «ta ¥ai ata i atai a’*J5¥ca a^’j^fe 
^A\ atal aaa's i[ataa(*i «faa wt%a 







5»>rt'®r*^ ^^tii ntJT®f^C'5 4fg9 m 

4CiS I f?Pl (ffC!} ^*1 

'airc’l I 

>TfvfC^ smr^ Cb^l 
I 

'etac^ c?Faf«r«iff 

J)?!-sfatcfa -Ji^ 

asaata ^*ia l '»tat® ofi\- 

“i1%s3 CNl^ ^t^icsfia nfaNt*! «fta 8*,».» 
cii?fl’«atc&a 4t?ftastr^ l 'sfttJifaafl 

« r^tfsca^ cat^ ^Nt<fa 

nfaata aatsfCH <•», ip.os. '« «so,o.o 
ca^f'eat^ l f<5T«N*fr^a 'i!^l5 

^'s.i’fa ’afa^ftm faetca 

^tac^a 'sfa's.tfei catcfe^ a fain na i 

^fat« 'wn-ffea ca nta^fr, a^atcn 
-^ta nfa n^^ai«»cnc^ '«t’f fa§i«.-ff%! 
^®faa as^lji^ araa^^s l a^l?l«?t^ 
fifatti^a ^na ca^am, atStN. 

’a^a, atsj^tn <aa<^ 

'sfSici) ^tt 'qw ai^a nnca fa'^j^.n^a at|f® 
ata i 

fa^T'!>-tf^ <^13 ^cni aFani i 

^tars asanta cal^ nfaaia «r|a 
fal^aar ferna a^fajl^Fir^ atn "areata 

aFal I ^tac'^a afa^ntn'^c^n ca'^fa 
astn C3^la I caa^a ^ani 

•sralaas: fa^ta « at^ra a^'afnr-'s^ 
>rNtaaJ I 

fa^««nf^a «ita ^a'v 

datatf^v ^Tftc’ia *t*^a «tac« 15 ^ 
i«ia^ ^ata®: ®tat®a 

'« a-fr-nPea ^asa^sPic®^ ^afaa; 1 


nfaala ca^ia cac*t| cm « a^anta a^na 
«r?fa« aa 1 '«itntj^ ca\5-»j', «> n’ atcaa 
ar«f] uiicaa nfaaH faasa “aicaf 
c^fc® nica I ®t^ fa^T^nfaF ^^ntaraa 
ca fa^FH fenlalafSa «rf« fawf^^ai sFca^ 
cant at 3 [ta ?f« 5 caa, ®i 9 ,:ai 

natc<a naafli c^ta fasl^a^n ‘n»tc’^^a 
naat'ii^cafar^F faa^< ?ca naaf^^a arntaifa® 
^a naatafa¥ -rf^c® i -ifg* ^<,nfacaa 
ara’i^tcaf faSfyata faaTfafa acaa acai 
faasjcaa aw atai ?a/ asfe 
af«Fl¥tn 1 a '«ia‘?r 9 '®a acar >2153 nfaatcn 
®tnnf®* ^afa ?c® afc^ 1 <aa*i5 Atomic 
Power Station ai ntaatnfa? nf^ca^c*? 
®fnnf^ta 5 i«sn{^c® ^niarfa® ?ca alcat 1 
nfaatafa^ silnl^aicn ca ca^fnaf naMfS 
nfaatca aia? 5 ® fj, cafe i?c«ii 
cafaala ( ®tac® nTaatafaf ^^fnt^a-^asi- 
n^tcaa a^tsf fac-ia®lca stniala arts? 

Indian Atomic Minerals Division atca 
'ij^iS a^a «itc»t «rf®!l« ^taf^n 1 

'^facnat.c^a a^wte® 

lf®awl t^cafaata ''atPinra ^znz% 'Sia'. 
afa cnc^ ®1 c®tnata ^Ff'Sfs 1 

fa^tca catataft^c^a 'aa^fS a'ga 
'Bra“?ta« cnraciF 1 ®tac® * 4 iafatca 

caFatnta '^na« calatsfllfe ni'eai 

ca® 'iia^ nfaatca 'flfS Tm ’jfa^a mm 
I fa^tca aa--«itfaf--s catatsfl^c^a 
nfaain cafat*^ta C 6 ca« ca-?! arq 
^ai %m I 

cafatnta ^n^cna f<9.tcaa 

calat«?tt^ cncf wsn«aFa*3< cn n?Nf5 

nt«ai alt»v. ent^ c^tfaata! ntaaHfaaf 



t'l! • 




wr»f«ff wtn 


’i'iS I »i|-?ji(tp{-f fVjfic^, 

.*!jr9 ^«.,... jj-5 c«ffr<!»fs( «c?cf 1 

C'^ ^«l5Tt? 5Tn»fl lilir 

r®r^ ’Tc? I 

^t?T5iWR^ »tf^r^af 
?nc^' '®«?i}tc^5 ®t?lt^C?l I 'fli C^Nt^ 


m\, «ir*ff®®: c*t 

nf?i*rr*ff^^ i{%*c^ar 

5*5 >J!«it^i i)f j5 ^cs'i ?t«r^ti5(- 

'®ff?f ■ii^fS ^Uzm 

Tff^«| ^t^T I 

®tat«a;c?r « ^|5 fii^Tt^i? 

C*f'®f^ Boiling Water Reactor 
'«f«''^^i ‘i]sffM R^rlr^ 

’TP (Enriched') -^31 



“ifefvar I 


cw «ita[ '^'su '«fU’r 

^=Tr^®l craa 5!5 fsi«Tt^«5 
^iii JTfsic<j3 nffl*iti ?!:»i1 
'Sir. c’lnf'Siit^ I -sariit^ « fnn- 

^1 ^C’T I 


^Tt'Ic’Tfc^tniS fTstafii^n ♦f«’it*L- 

cfsr¥c<p 5r»C'9f c®t^f c^^ii 

'flTf *tf«sit*i "r®f?i ‘1 wtcn^ CPC? 

*fw p «rtlc*rtcfeHi? ’^^*- 







Mb 


»;» C6C?'« '^f^»ltC‘T «i’fC'<F. c»!^ 

?SltcVf^ 5f5 I 

C^ 518 

siw sjfa 

tfcss 'sit^lca ^1 c3r«f vr'sc^ 

*iHKtf% »ftrs?w iiffl I 
ifzif\ c^-ft nfusiki 

C'JfC’F C^“fl J15?l I 

4\9e-ifl9 *r^si|'^-ci?gr'?®f^i *ln- 

-tr«>?r Jfc^ ft n\^\ ft^- 

vt«rH «(?jt? I unsafe ^fe-^'34 n?i5ii'l-(;^arc^5 
^ ft fewest 4 >Tt^lC?T 

'8lfti5l <<?\t^ 1 , *(l*fT 

'^ft'»il% “5^n-£fftp?1 (Self-sustaining 

chain reaction) ^r^ 

filTJt%s{5 criticality-^ n^fC? d\cbC? I 

ill, c^r^fcH ft- 

?lt^ 5 f 5 sub'Critical \ 

'41^3 cbcs c^*?) ’raJit'i-c^farcf^ 

'®t ??:*1 ftSTt^alS super-critical 

*f<tC3 c4\ci>i:%: 39ic« ^C3 1 ft- 

3Jt^C33 5fWI ^|5 
ms 3J3^ 3t«rc^ ^3 I 
'»t3t’li:33 'il’fis ft5Tt^3 
*lti:»f ' 8 lfa ’T'® C*l iltCif critical 

^ni ?Wi 'fl’ift c«{c^ >13- 

1?3 i|l>f I 

-tf^3^car ft^Sc^ia ft?3jc*t3 vc^j 3t«r3t3 
ftia-t^if^l 31 moderator 
nftNl Bf»l 3J3?t3 3^31 ^C«fl ft3Jtk93 
3t3¥5*r« ^acf I 

it'31 3t«r3t3 3C3t^ «fC9l3 ^nC3^ I 


ft^^c33 JT^<in ftssc'Ts 

C3tC<ft 3^3 ir« f33lttC3 

if a 31 ^fC®3 3C31 C?«31 ^3 I "^C?? 

'«il-iiT3f3 mj ftC3 ft^|Ci13 Jf^^Jl 

m !^3rC3l-3t^tCil1 3t3 I 

^1*1 

ft3Tll^C33 3C3T 

cfa ft»lsfi*i3 ¥Cii :3 ®K ’^il ?;3, «ts 
ifC'l r«®C33 fj-lc® 3iC3i ^■^'s 

?lt'3 ipC4 [ 3h1 '®3i8 3l*»1 

‘^j■■'1-^13'3*1 3I3K3 ^bU:5t*f ■« ftgst’t- 

>j;;<si8t33tlcii3 ^gBsst^t « ftg- 
btn ftC3 I ^tfl'-ir^ilfs 9fft5- 

% ?C3 C^iftC383C3f bt'l 41:3 I 

c:®f3 <FC3 3C>1 I 
"5131^,3 “ifi^c^car 13311^3 

ft.:3lt«3rc^3 3® ®t^3 "!f^ 
^-acsi;, ft>'^ C>1^ ^f*f-fftr* ft?ir«,- 
-!f^<i5ft w '5^*,*o* ffc^t«3tc^3 ; 

(EfEciency) ‘ift’St’f 
"t®*F9l ^b'-i 'st’f I 

^ftl8 ffl^Jiicfl 8* ^Ci?3 m ^^caft- 
3^5 !f3l 3C3C!5'i V3^C33 
3131 ■sft’3 C3^ft sftar'SfR' 311 

naa®^ =?rc^ srr® ai^rfl 3 ® 

eit^rca Ai^c^ c3 -tf^ nfeai ntca, 
®r3 nft^M ft^tca 2ff® 31^3 f-f m ^3 
wi ’iteai *rr^a >13131 

at^’Stc^ casl^la 31*11^1 ®H >iNc3 

«fflc®3 ft‘^3 *iia3Hft<¥ if^cafarfS "i^rnc^a 
151 bc^cs^ I 'fffa *rta3t‘rftaf 

-^3^33 «feini'^'3 I ^fs 

^-* 1 ’ C3nt«3t^ 







^i5 «KCiI fflSjfIfl ’^t*t=T t <<3? 5^15 

f«^rtlC9 ssfe^ti?) f^C>TC=^ ?T?I?t?[ ^?I1 

^r»rr<r^ n’5^ 

lfec«Ptir»r siKi f^irjf^c«^ *ii:«f]r 

f?c’rc< »it«(N*i 

4<1 'St^ 5fq I 

ntna m's 

^fB *it35jt‘if<^ "fR?c«if8r 
1 > JTt« C-tif I 

’^fec^ar 

f?c^F 'Hi5f*Tfl ^c«r, 

’ifc^ f^c^c-fst Aril’S! =11 1 ^Urs 

^^, r<p^ c^1fa5t=i 

3C3C1 'Sf1<t«l *19 

n^*i1'Jisf^ =jfl i fV« c<!ftfti!t»(c^ 

ua^lB r^c-ff 

i|f«t 

*r*rtc<ia C'3>t®i «!i| cat'll 

f^sts filljf^c?n JIWT 5»t'5.5Ftff- 

«fc^ Bail® ^tC9 ( f^®t« '01<—C<1 

Sf^ wtH I ft?ntctfa 

afC» '« C*I ’lf«sit*l 

's^r»it^ ^?5i «rs ceci 

*(fij*iii ^'sfa 

^9iti I *rc*i 

♦it'eii wr« afc» 

«ft^i fiifjttw (.ft=T 


¥51 ^ *11 5C»1 45 *?t*f¥5T ¥51 15CfC¥ 
f^®t5 fl9Jtt5 ! 

4| 4¥fg f55ir^C55 *1C5T *IC*T 

¥51 5t¥, ^r8lti?| f^CnC< |SC5f^5t»lC¥ 
515^15 ¥51 ^C»11, 5t5 -f®¥5l ^S^tC’lSS 
C5^ 5C«11 ^fe-^'Sb-, «ft5 '1 

«fC’t5 NS ?C«11 f5¥t8fN^>! I 

-45 *^5*111^5^15 f5¥f^C-15 ¥C^ C5 
tetwi *rtts5, |^-^3b-ja5 nsNM' 

'Spl '«C5f5 W ft'Cf IlcBlfN^tCN 5>'lt¥f5® 
S?C5 5fC5 I ?fjBtfN5tt*(5 n5Nt^ '«lt5l5 

«K 

f^'StafN^n I 4¥^ f55lt^C55 NC5T Nff 

C5tf55t*(C¥ C5r''i C*f«5l 5t5, CNtft- 

5tC*(5 *15*11*3 «rr5t5 'Sl^ f5C5 

lfeC5fN5tC»(5 *8115 4¥{B -aitlCNtcBt’t 

¥nt¥f5S 5tC5 I 
'15*ltl5t¥ f5«t3fN^«1 I 

f5C-f5®:f5 f?*ltC5 5'®»ir?:N5 nr5N’hf5f 
tfeC¥a?sf«1t'S C5 55C*f5 f55nl^C55 5J5-51 
Bll 5i:5C¥ 5f‘f *«(ti:¥, 

'SfNt’?^ 2" 5^5 5tc*f rff55l5 ’!?T¥tf5¥ 
C5fN5tC*15 5tf5¥ BtRjfl C5C¥ 8* 

fNf¥55 BtN5 «It¥ fffa <1tC5 I 

5r«* 3FS*jf® f5®t5 f55T'tl5l¥ C*t ^15^115 
¥fC5f ^f^fCNI 5f5, 'St^C^ CntBl ''3fV^5 
f5^[2.-|i^5 4¥^ *lf5*ir’-f Bff^ffl C*lBt5t5 

5ft?r ^» fNr815*1 BcN 5 C5*T} ¥t«tr5¥ ^SC5- 
fN5ti:s|5 'qtC*r'l C¥tN «fC5ta?N ^C5 *ft I 

gJSnRs f3®r5 f557l^C55 5J5^15 4»lC*<f 
*f5‘\¥r55¥ 5C5 C’fCt I C5tf55t»1t¥ 

C¥ar ¥t5 f55lf^C55 5J5¥1 «t5t«5 ^f55l^ 
*tt5S(t‘ff5¥ "if# *ff5f^*rt5 4¥ 

*J5 '*^^■*1 *1CNfC nI I 



»(t?i *tt«i 


^<6^^ (Spectrum) 

^tft n?ft«ca 

^'*ttntnj '«il!^3 (Mass- 

spetrum) nt^^t c^c-^ ntca, ’sfi ric?!^*l 

'*«fr »i'v‘sr?. i 

49 ^C«l *f9*lH9 •s\U ^WC?a 

*fjN-«ft9‘rt®r?rcip 4^1? nrit9^ci?5 

>i'?5^5r I «i^s ^cn 

^c«i, ^*ffc<<{ Offals nfl*it'l 

9r>[rtR=f r^fc?! ^r<n 

f?C9e 5}^C«t«tC^ 'atfa? I 
(Canal rays) Rcsi^C'ffl 
«rt«f 'Blt^9l C’TCiir^ C^, 

ac^a >rr?« '«9 ^ci» 

^fat I n’ira*lt9%fl (Periodic 

table) csiC^Pia" (Mendeleelf) c^ 

4¥*ri ^^9 atJitapTff afa 

nf9*(t‘lf99‘' «wcJi9 

*ftrniapl^? cn «if9 

n«T I 

3Tt«l^C=19 (Dalton) 'Wti 9'^*ltCi! 

I 'sfsc^i nc<i 

cawtf 49>- «r9ft9 l 491 

49\ d^C'SJC^9 4^^ 

nfa^fti i 4iii src^j^ n9- 

*ltt9 '8(^-1 a 9C^I WM C^C9f 

491 cafaca 4i»i 


4^^ c^l ^lA 

’f9»!l‘l ^ 9>''f1 f<P'8 

5f'^-t «(f9'Stafj—'-^fn 49 ’if^r^f'Sl 
'^ris^lPTf fwca 'sitf^’^rcaa 

ij^w 9C9C^ ’trfC’19 rS'oCd 

I 'BirC«lt6T <PJti(|cl 9t*JI9 ’Slir^v^taa 
>icar «?5Tt^'stt9 I 

bic^9 '«s^ii «rt5 
>19 nrf>fl '«rf«--49tC59 «ff«Rt99f| 

4^ irrsc^ti-^STsi c»c$ nc^, 99^1 
’tjtc’fii 6fn ®ir«)it'3jr9 9^r»ic9 49-, 6?rc9tfn« 
6tn -sifvsiiligra '9if^r9 c'faai h\a i 
W c^f91 9tC9, 5|JU>19 fo'*?? fnC9 '■^f^'s- 
«t<tc^9 e«lf5^ >f^a? ^C9 4(:>{C«t( 

49 >1*I<C9 n's't’ffiS '«^ilt9tc>! 

f^'^9 ^91 CAUS ^tC9 i 

49fi5 8119%" f«6l9 

’titn fiica ^t9 <£ili:^ ^15 •'»r^<^-:si9> 

(Electrode )““S(JtC9t® (Anode) 49«^ 
^Jtc^f® (Cothode) ttn*! ^91 ^C41 «It9 
>TC9f cereal fii^t-i'9 nl*^ « 
5t*rsir9 93 I nt9 C*!9-'9CI9 91191 C'SlC^a 
t9'«9“*fKf J (Potential difference) 

4C9tn "^9141 «f99^: nJtC>l9 fs«C9 

r9*f49 *lt«91 91C9 91 I 

'»rf99t9 *11'=^ bTf9ic9 nm>i9 btn 3i>9*n: 
«fS|ti:« 5fsitc« 499 4? 98C9 4C9 C<f\ciS 

ctraai >1^9, 999 f«'SC9 9®y 
«p)*i 49f^l ^rfV3f9lC?9 «ff«9 9C1 





4*4 8 wtif <0 

tf4i ^iK 5tJtniB« ^C5F ’TCT «ra «f® 

r<r'85? ?Cf, ^C5 I C^ 

■s^ I 

Ctf^fl ^rc^. ^TWtC®9 =^f»ICi^ 

<az^ flf^. ^tc^ ^C«l ‘•^Tl'C’ift®- 

cgftf^’ (Cathode glow) 'Hr^ ^t?[ ^C^l" 

%1C5l| U5^ ^[fq '8{^?fr?l, ’^fit sft*l ‘‘^'^n.- 

m (Crookes’ dark space) ! 

’TJtwa 6H ^sft® '«ft^cq sicqs 

5(t5ii 3i!i}«!; 

¥tfqf5 q’??tTff?!® 5C5 
citn '^U ^Ttc-^t® q-.q?r 

^c’t 'sj^'Si I c*f<rc^ ciif’fr'S s[t^«- 
’ttajs €rr«^9t^ (Fluorescence) 

■4qs[q i MCJfl 

b'qs^ I '«ltC<!l CW^I 

'«H’iir^i5j c-¥t^ •ft?ii 

WC^l® CW 

b'cqcsi I (Goldstein) 

n\m s?tH cac^rc^'K 

(Cathode rays) 1 

<si^^ il’ii 5?Wc=?, ’tJTcq'5 fs^c? 

cn «i1i5i, w^i 1> 

cq ^1 Hcq3 ^r?v 

m^, *rwtc»ffl 'qaft^ci 

nq‘r«c«r sft^M 
c^ll ^itst c^, 

^fij({6 §s(tfl-^«*r I ci’i 

^jpq ^lecir ql3 C^T. 

caf. ^*}q5T <stm*l «, 

^tft I 

cbt'^f faful f«f*f “Sf 


fStiitH 

^b'S’insc^n ^tcfs 

'«lHfMf qc«r '3C5a (e/tn) 

f^<5 I m\ n?K-f^55tc^5 

'qfqcs ’qqfaqtn i 

^Tt^fq ?if»ii «iqc«f ^rcqsi ^=t ^f^v 
?*lta ftajlB 

'Sflt^ ^f?« cq leaf c^ *»{?, q? i 

'«it*i?il aftf^, nrtcqii ^I'isrq wecfWs 
fi!9?icf=jcq ^tcf qi-sf^rwst? 

'atc^ €f5s c«irq 

^c? I ^cq 'arf^^[^slt<i^ NC>*ij 

^^c®l f^i wl 

csc^ fqn cqr^^ffl sf«(T <.'<^*1 

c^fic? -sflcq HI I 

«ri_5fq I 

H*! i»f^vf'!i 4^?, 

5JCq 'Siu^f (Ion) >il> P(C^i?'l- 

(Ionization) ^qj 1 qftcqu '«l 51i?C« 

■« ^c«fT ffN=it 

^fctfa %^f^q=r (Recombination) ?Cf 
?q ’55^^N'6 W I 'qt’ft?! fqsf^V 
'31^5 nc«rs (Negative ion) q*N^'9« 

«r3r H-Tf?5T HflC® qtCfl I 
HU 6tcn?i «rqtcq qrfcq^ 

5-F[iai5 «rf9q qtcs 

cqqtcq i ^rtwt®-HJtc*<ftc®st mm 

H)f?vc0cais ^ 

'olq t5rHqq 

c^cq qtfqs ?n-~H-Tm 

ntcq ■«ijfc=?tc®5 f^c^ ^rlcq 

f?cH I ncqcHc® c^c«ck^t|rH^ 
Tcq ^tfi ^twi 

^?rcH <itq^ «rt?q«fq« ^j^^ntsflcfa 

f8c® *111^^ I qn n?i «r®fH 



tatt 




'«ltfW? i^C=? 'SITtC^if®- 

^Jtc’*frr®^i sicij 

ajfut^ I C^ ts^ 

r^4® c^t=i ^^1 c^t, 

C’tc’F'e 'srt*ii^’fka 
I C^T C9t^, C5lt>f1 
<4^ c^, fncf 

nta I J!*(^ mrc^T^f 

5(c»fj c^f ^cg fedf%,9i, ^tii 

flrtfl ’TitcniJ ^f^Prs 'Bit^^l'a'-^i? I 

cw^i c-stcf, 

(e/m) '«I5!’ftT5 Jft^C'sh •SP^If ; '®(<t«. 

^1 'BJtCStfi'®' '®r?«<-C’J|'C'3?f ■^t^?lT, =!P)tC^t®- 
'I'tK f%‘^i 5(^jf%^nTtw -atntiPi’if 
^fffib- nur^ra 5H, «i?f® 

C5p[j?. I '*sri5i^ 

‘S^ 'Sfa’sl «{tJlJ::S ^5 c^, ^igsit^ 

»itc3!^ c’T •sr^si ’«ntacH^ 'sjtf'fsj i 

at^^iT, ii^ ^=11^=1 sPj 'siri(trw?( 

^f^'5 I 

faasf;^ (C, T. R. Wilson) 

'^ta ‘wsfc^tc^a (Cloud 

chamber experiment) ^C?(<t|c^a 

'®l%«>-'8Tt«ft^ (e) nfaJJtn arca^r i nca 
fi?rq=f1ii'« (Millikan) fa^IVC^C-l^ -sfsh 
=at^51 (Oil- 

drop experiment) 'Sfttai 

^t«fti? Pr«f"ra*! 

I c^, <jj^ 

w^*( ^r?'3lt<3l 
«{r«rtJi f^n fa^tsflcww ^U- 
?ita, ^1 *3< ?jft=J1 c’tc^ I 

«int«ft^*l I ^?ri, nasitla ^lin- 


'•jWcJfa I o!i*5j^ ita «?§(-f4ac*l'5F 

'«itn«i «^Mg|Q ?:k4fl 'iJC^ c’Mi 

-flctfa c^, C'^- 

^s^ .ii3fi? ■«« ¥f'?ta » X 

vSTjtJi i m (.?? a'sn® ^9, 

<51 J{c<^ ^fiai ^itc^ i fa®i*i1ai ^bs- 
%c^ ^f^c5rc«r^->i*!r’^‘5 v'fcaa 

c«}c^ '»mc^a >«a*^ 

oa-ca '»i*?'il'* t^-i i <fla ^k«T 

4ca cH«ic« 'll?, 

^llc:ific«^'i-'«»i(?^ ^wa-SfC’ia ikrh’ I 

'cja’S! <Maci? »t(a ca, 

^■'gia fan«l5 s^ws’ita»(TC‘fa 

Nca ^5lai 'la'^^caa >iitM i '*t?>£ei «^t?cs§i- 

C'Sr*<-«(iaC'ia H«f^, f*(aci?p <8a 

ibg* X a X b'-'-^*'' - > 'Jii X >' “ cnjtVl^T?- 

tL'flC'Sr^ ^c<i «1? i c^H ‘Hi, 

'if 'ia>il‘J, (.'«lt‘t> R«Piaj ^£91? 

■vsl '«ii5i*iT<i55 '«Jfa ?£qi-5c*ia «a ^t?- 
£§f£'^'i-'Slia£^a I 'W|''5^fla 

cH£<3l9i^-'Sa «if<5{s 

Manila tif«£T^ «f?5 ‘’Sa 'SrHaia *1£1 -i!<f»i 
'«iN cf (J) atii a^£'ii "*^11 

a^ltaR-tlira 'itaiiHraf 

cstigl^ig afsfs 

^rai f-ifft^ 1 vsi^l *j(5? '4t^*iv 
':(<l ^st£ 9 ^ 4 t^ 1 > (Prout) 

^cafe»i^c<i, sfe^j-f naJili 

?5t?£§t£®i!i «(i^ ’5lt«f’Fta 

f518t(«t9t« crr£<6 *ft^ 

«rtra<51 sn9F%5 c^, '«if%£^t!!a 'ttasitifaif 

'QBfSicar b4s aajsi -Hjgtsr nfauHra^ '«9r5ia 

ntf rii^u®i '«itc?i fa 1 











i‘..lr, ^1 tceil ! 

sceil C^tf9JTC# 
fe I 5|1, 'Sfg «iSri| nl«71 c«t«l '5«’8, 
?f1 I f*\ ^ >l^l'fl 

cat*(ai fij?5jr jj« ^rf^c^flq I f<FV *fasi 

fa^, f^®tC5f? 'Sf'Jf^tsit? 

«lt5f cn 

5J? I 

'e3f!?®f»! 

«tfe!lt3 sitTOt ^a 

’»rt’ff^*1 I f«F« ^Tt5(t91 af^9 'ailf^^t?! 
'■iWC'fS ^»l=T (fl¥f5 ’1'Slffs ^Caif^C^Cf, 
'2|f^?t?f Ca't^f C=»| I 

*f^f«f5 tii^t«»tc?i^ n?Hp!®ta '«ft«^t- 

I yiia ??■?} f<csf^*l '»lfs[tt?3 mzw 

'flCSf fi^acsi 'eafiR 

®t5T •« ! 

^Jt=it^ aftia jpaJiN, c^ aftilS 
fV >Jitn\ I??, ^15f9!i 

«ii«rs?'e I 'Bitsrai ctfc^fif, '?« 

’titrn?f F5®a Frc9 FP'stn 
^^ifsi'5 '5lta r^^tcat ^1 »tJtt>T^ <f5TtlIJT- 
'»f*i =?jk«itc®?[ sifs^s cn^tc^r 

Wtf5 I ^TtC^tt®5 

’ttcf ^1 ffSf ^t^csi v^ 

ft:?*rc<»f «f^'s.-?ait'spcai?f ^fti^tc^r 

^JlWC>T Ftta c?«11 ^t5, ^FTtc^rtc®^ 

I c’f^ftsf’pta ’ritt’i^ 5tn 

«rUH 8tr^i w?i¥tfl I 

f’rt? '51' '8(ser^t« (Phosphore¬ 


scence) aFaC^ I «rC»« 

fe<**t*r ^’91 '4^'^ ’tJiC'ia 

arJW ®tCf9 ^'9 ; c^^sr-'r^fs!- 

9tc*l9 C9<lt9 gstal ?9 

Frcj? I aritc^tc^a 

95?rts?-9f9trfl 9Z9\ 9fTt:ft*^ 
91 afti (Positive rays) ! 

¥Jt=rt9i 9f%c« «r9t9W9« 

fua ^caci?=i cw. C8f. 
^*|3T9 ! f99a«l 

’T9' «5f 9iTt:»l9t9 CSfC^ 

^9 I 9f% 'ilt’f ^^£9, 

C’Ttftst <ij^{8 f9^9 ItTH ^k9, C9»l'T ^k«1 
n?T:^ I 9f? ¥itiit9i 
9f%ir ^na ’T*if^9t^ ih^fIS 

h57r«9f c5\99f,—'iitnsi 

9^91 ^t9, C99 '®t9l 9f%>nc‘<9 ’Tc^r 

'Slt^t^ftf^^tn sftcar, ^t^C91 ^Ttl*{9t9 

^k9 9WZ9^\, 91 

C9C9f f9et9 'F9CST ^^9 ^9^1 n9F|^t^"t I 

^C9 CJT 

(Parabola) f9*5;i 99!t^af ^fea 

efcgr 9Fir9 ’T’fC^^Fr^f fagifs 

9feC9 I m 9'3T i^f^tC9 <5^ 

C9, 99t99«f«T ^fTfa^C^ 91 nc? ^1199 
«t9®9Tl?j9tfl n?c9 ^z^ > r^- 
C99t9 f9f®f I fe'3' *r9t^«^1 atc^i 

’T'1»1'7«*r^ (Locus) I ^z^ 

cnz*i~^^ «(9t9C99 ‘«ft9t9/«9 

h9 ^1 9f9 I f9f®9 nrrC»T9 «TC9T 
«lS(nt^ f^r®*. C^ICS?^ 99t9t9fl 

’T'^f^n^'e ^C9 f9f«91 '«lt9t9 

nitc’TTT arew« «T?*rt®(8 f9f«i ntw 

^tw*l C9, n9*ltl C<tC¥ 91 

'«lt99t9tC99 ^999J 





*t^c^?f«( f^5lH-ftt^{5Jltff wt?l1 

^fs ^rKti firc-t^ c^t^i 

I =S{'Mt^ csc^ 

■«??? c^t^r 

?lTtc^Ta ^nw iir<f c^fsii ?if, 

‘nt?j^t‘ini«F '«sf?<’ 

I ^ «\fn5p 

'«ftrnf^*»^ 'S'srJT 1 

<j)| 'SftiJ f'lt'S 

cTf«^i ^11 (^1 

C^\fii¥) ^^4 f4f»?s »|i?1^C^?I '6!tnts!-'*ir<ii1 

f\^u ^C^l« '8(3^5lt5T?«,^t^W« 

cstt^ f^f«a n5t'^'^-c4’*n 'siffis i;w i 
Jl^ -BJJJIJ ^c?!5 ^RSfl «tt^=l fB^t«)t4t?I 
«ft*) =11; 

'Si SJ'S)^ ’It’ij^s 

jp?C« 1 >Tt?l caf. c^. &sin=l 

(Neon) ^itC^T^ ( ^-‘^ ) C^ 

^ri{5r, ^tc'® =1®! =1®}^ ^{5 cfl'^i •iic’i 
I ‘*ic^?f c®i "n^, ^f^'« '»i’Hil5 
®® =11 I el’ll ClC*? '^W'^ 

nt«si c?t 9 i i r^'s ^^-(41 

11=1 ’F1C«11 I ®C1 «ltl=l=155ts?l >1Wl-ffi^®tl 
Clll-fifflCli! «^f^=11, 

=Tl^f l»11 Itl =i1 I fm <4^ 

Cl, f=11=l-^^-C<f fm-5* cic^ c^ti itil- 

itiif '*rt»itii =111 iti =<i, cities. 

it=Ttifiif c«fc<F ®tii 

'Sfsii c*?«ri lies?, iitiifi^ii 

f^ic=ii Cl nt«il*rfi¥ '«4!i cii i'ini=i, 
m 4 lf ^1 ffltCl Itai i fill tlltl- 

c^rt^ii ij^n® 'safi 111 v4 if^tf 'ti- 


It^l cisitie I ^l»T=t-*llir®l 
1W1, *41 itlTCir •tllt^SjC’llIl 
•It®!! CIC® •ftCl 1 

>41!^ Cl\r*!f •flfC’fl Itll •mit'il Ifcil 
c^i^l lltltl-lt^l lltl, ®C11 fl® 
ffCl ♦ft’f'fr «I1C1 I ®tci! 1*11 1! 

'"ll^CltC^H (Isotope) 11 mi) ’lllt'l I i4^ 
nfac^f^c® •fiit'ii ititifi^F «tff'*c® 
'si-itcni' 11 ici, ®ti iititcia iWlfcn'sp 
isitl -oifiiii. cir^j«*i 

(Moseley ) iflTl^apt® flllt® 

’tClllTl ’itWlClf <4^ Cspifl! lltltl 
lC«f ‘♦ftlltTflf 111’-'41 Cltl 

Cl^. Cl afC« Itltlfllf 4ff® 
•rtiiHfi^ 111 fiifs®« ic^ i 

Cl If'® ’?HC5®1. 15tl «flt*l 
fulfil fifiiti ’fJtcii fii)i'(i I 111* 
19tl lltlll lfsit*l fl®t®^ ^*1 I ^^2 
’f:s ^41^ ’iicii^fifeti nfifi® ititii itic® 
ci^f flfiiti «itci. ®ti® '^frsi ifit® 
m!t®)®11Cl 111 lc®ci I >4® 11 life 
111 ifll^tl Cl, '4t llifsi fitcitl IFCllffB IN 
Cl)fllf •r*ftC<i ClltC®^ iflllfl® 1 It^^fl 
■4r®ji'®tti Cl ici fsc? 111 i4i>l6it«j 
ijfsapi ’«itci, Cl 1C11 itn I ®ci iff 
Itsi ®tl flCl ^®fl 11 

C^Ptl 'lltcit® ■ll'i ®tc^ ®f|v«tltcil 

itltClT «t^l5 ®11 11, ®tlCl Cl «!jtci1®- 
fi:’?® 1T®1 llticil ^ICl® ‘4lfll llt'fl 

ititni 1^11 

C^tl Clftl ffic® llt'5'3« C111 

Cll 1 ®tll^1 licat^ «1^C111 iltll'efi 
®tcil ifslcl IClfe l^lltl ^f^ll 

fici ^ci *fc^ ici ®tcn Jii^Tf®® 
>41^ Cl\lf flglfs ^®ci^ ^C‘tt 





«»€«r mtn <• fttmn 


I ♦f’Pt’it? ^?tc=ri ^tsil ^ff 

«(5rf«ltitf5 ?!(, 

I ^t?i1 f^isa 

f*rn fVjsitia 

«ntJT ^tm 

?Tic^1 uqt-^ '5t»tTr«\fn I 

c=?sr S11, c^n ^^91 Iff »i^i 

?si ^tv i «it? 

Cf fec‘^1 *?Cf, 

wina «ff1:^-f'« cf«fi frca 

sfc^tf csrc^ I aataa fa^t^irsia 

( Exposure ) «l<nM CB^^f 

cT«ii ^1, ^tncaftca^a c<zw 

Tfv\pfr[ ^<it3f^a f5i^ •? ^aata i 

^*rjt*taf «iJt’fewa (Aston) ?tc^ *tc^ 
aftr farsRMa 

I ^fS ?t9i? I 

-fif'f’i^: nfa’^^tsia fa^^sf 

^ftlrsTtcistn 

(Dispersion) 
ftsf I ^C 3 

f^i «<i^ ^j5«f»i c^>-it»i 5fai mz% I 
aifSa Cff :}f\41f« ^1 ^r»ii 

ca, afr fsi f«« cat^f »(tR« 

«itii5f'®f^t¥ 'aa'I ^fw- 

»Ttfa^ ^ai ata, 'Bif^ aftr- 

'inf f?ia« siwj^ 

nt^ai ’fka •flat ^R- 
afiia RcataR'Q I 
arafta 

cpVaaf c^ai acsia m fe*i^'*tfa 

<«a^ »i*i1fiat*i'3tta cai’f aRit*rct«fMW 
^a!(Tf^¥ c^ 'na^ «ta Rs qxa cbH^ ca^a 
aFai*i*r i aja«^nata 


‘^tata/'fi’ «raB Rf®a 9tf^an*i"*fa 
^taa>f?p5a RgTRjcaf ’fai 

cbH? Rea, ate® 
af^«fa cbR^ ca'af cae¥ Rs?t« aa 
aat^ata *\H ara i aaa« c^r®- 

affa® Rratarcaa Sfcar Rfgsf^ aftaWa 
at R^ta atal i 
Rp« ®t« ^a ^ai 'BiaRi aa eshf R^yf® 
«^teai Rtf atf^ea Rea i a'e^testefea amsy 
^tcf, ate® ®eaa 
ata'^a ^taa ^ca nf®® ^a ca R^^c®, 

Ri( '*sraR® ate^ <2fta ’Ta»y ^ijalS 
caata i 4®tca ®eaa ®ta®aT ^HRftat 
^iReate&H-^itaa'sR este'^a fena f®a 
f«i ^tea a a ita «if%® ^ea a tea 
^teaa ^{aaitH cae^ ’T'^RI «aat®l sftae® 
*itacai I ei^p^a ca, 'BfRseafsycjf i<» aea 
Re^fa aae»y <«ai ®?rMaf«f® * 3 <atR{a 
atatt a;R® aa i ®e^1esfc^ na *ta ^fsr® 
R^sRi areieaf «ytC95t=v-a<t^a ^att 
aea ^faea caa i *ft<afi ae»\i <4^ ca, 
ai a<5f cia ca^^iiRsta ®aTf-^a^Ti- 

^atft «Jta a^afy aiesy Rs^sR Rgi^ 
?fa '^t^e»rttfetena ^aatait^atyTt i 
evR c«te^ §f«fa® R^RffRcaf ®at¥® 
■4a^ ca aea ®aafaj aa ®teaf 

®a«aas^aa aa (Mass spectroscope) a^il 

atat 

nal'^R’si <<ia^ aataaatsi *41 ®a« 5 eafa 
artea a?® ca a%, ®t aea caa aai ata 
ai I ataa ‘oa at^teai ca «rtlratefeteaa 
«iRsa'| aai ae?, ®1 ai i ^aataata 
RRca ®te?a ca^afVeaw (Nucleus) aia- 
Rii« '^caa^tl «iat^® m •te? I csrtReaa 
®a«f^ a(a 's* 'ew^aa tsifs 





^t^cnti^rn <tf«i[i cnr? i 

^f^<» C?tf95T-5r'^f%« '45?^ =5!^ 

I ill, ♦ftsiJit'rf^?F «wriia 
c^ Vmc^^ 

*■> c^i^l I 'oisrts c^ 5T^ 

nssft^jff C^sitfS *^<>1^^11-41^64 4lf®afSt 

*ff4*1’fi|'« ^4, '«lt^c>11- 

ct>tc*f5 fji«r*l, «1 ?C4Cf I 

f^*1^C^4 (Krypton) <ffsii:»f 
'®lt^t>TtC§H—"SfCfil «9?i1 lef^C4 'Bfii;ig 
1^ C1C«P (Neon) 

'aftc^ll 4*11 5C4C^ I '«it«BC^a 

^^1, ’1^l4*rt4^C'S C>T ?t^£§tC'^*1 
'«i^i1C«P >4^^ >141 ■'»|4 '«{tC4J ^fS 

'e^cii41 ^tc*f4 5itJi ?f!i|i4=c>i fesfc^fii 
(Diplogen) (Deuteron) 

(Tritium) I 4(:?4 

^t^c^tci^sre 4t9i I ^iNta*! 

-^^1 4ttf fbcqe ^Vs^-% 

nasrt^ 

C^Cf £'S4f f4:»t4^ftC«1 

IS4t4 'eitafft?! ^r«51 

f^ag4 4t«f4 *')*<’? 

C^a?|Ci14 ^5r«1^ 

'5;5{*lt« *r4*itl-«f’TC«a «OJ4JC4 


*1^ ^(>T, ^■«i:«fT C«ft^si, 

*6 T^C«1^|i?^ 41415? i C4ttl>5l 

45?tr?^, i44^ f^^§i? 

'«f:?tf^'5 I fV® C4ft^il '« ^mw^u{9 

iPM >!*it5f, «lt4 C4ft^i? •« 

^gsiti*t« ( 4tt4 ) \st^ I 

?f^£5r£^5T n44t^l4 ^Vi\ I ^4£T?fa 

^C4T CSft^i? '9 4tt4f CaPJ^CifS 

f®*r4 1441 ^£914^4 ■st^ ^tC4f 

4t^C4 «fr44T*I C4tC4 I '«l«44 
^®fi44 '«it'c^tc4>- JT'fa^ c4rii?ii- 

fif^^Cifa r*iMli ^11411 R>lt4 4^41 414 I 
C4(:^^ *144tll4 fafsil 

C4afl4«t5l JT4t4 'sifatH 45=r ¥C4, C4- 

C^l^5f »^*^4Jt« ¥£4 4[*{t5I, 

4f^r4 '9^J5t£T4 I 

C4fi^4, 

fii^|c5{4 ^4 c**rc^ *^<- 

3114114 £4^1; 4i<r« ^41 4la, 

^ filftW '®t4« nC^rnSfiTf 4)14J1 

4Tr>f4 f«fgc'» i 

^ '^£'^4 K’fl '4^ C4—if?? '« '»4 
’sittfc® 1^1, “4tf?i4f ncna^ 

iHail I ^41 H"1c44 *tWJ 4int«4- 

>it«iT I c^a?1c44 csil^iT « 

«f4l^ ^|4£'® t^CH C4 m'fi if^a 41C4N4 
1^4, ^1 4m '«4-5lt14 (Mass 

defect) I 





itfls »i«f*lr« i{6 ’« «16 

f<g5« ^If^ '»itci| I ««il 

»\|fi 'iif is nt^« 1 

i «i^j5 

??iii:^ c^3f ^fm « PiKr^fc^ 
5?4*?ac«p nr«5tf^=5 

»it!?c^ifl ^ik '« «itat^»{t«ij 

r®5isit»r> 4'^i at%a 

ilsf^Uaai atsj i ^ta*!, 

?f45[®fa «rt-tfi % i i|B ^caa 

f<f«a 3T^fa®fc*i rat^ iff^ta 

4 0 8* I fiii^lS ’Tt«rirsaf «(ata m 

?a ‘asi’, ‘aa)’ 's ‘®ta’ (^atat, latai « 
^tai) I -Jsif^iS ^tata ^^{6 

fa^'Si I <«^ spr^'Sl^a a’aiHsita «ir?ta Jfapt®- 
ftTi[ncaa Ifwa1§!ff®a 

nfan nteai ata i "a'ffafa-s^'a^^-atfa-■ 
a^ *:i:^a «itaw ^itafaFtc^ia a® 
^«a a!^"«ia “afflatn ^faata ca^ta “iS^- 
a#" '«(traf « ^a atl, fa^i f^' ^Ffaai ca 
nf«®na 'al «itfaata, 

«ita® « aacatafa) afaat%aa, ®t^i fa’aa- 

aa I a^®: ^ita'^ta at^f asptc®? ^caM^ 
'd faa#a laiP fa^r®a fa^a ^lai 

faatciF 1 '-iFiaafS «rt?ta a^ii ^^atti 

ca, liS «tt^a i|S ^laa ; 

aai ;— 


a^taa 

®taf i?^c® 


aar®a ( a®t«i:a c®cfa ) „ 

—faa®. 

^ttaa 

»> 

—ataita 

c®rk#a ( a®t^ta ai^a ) „ 

—aata. 

castf-Fc^a 


—*jaaa^ 

^a?rcaa 

» 

—^aa® 

at®taa 

»» 

-fast? 


srt^caa i5tc^ at®tca ca a^^aa- 
a'^)Ta afca, ®t^ta af^® faa® 
afasta ^®itfa ^a»faa 5F‘'pia-a*ajfa fa| 
atasi^ 'sftc^ ffai, ®t^i ij1§ca?ta 

fa^taatcaa! i 

"atraa at?caa apfa® ®fata aFaraa^tc-ia 
irfa as?it®a at®f§ ^caa ?tca a^ca faa^a 
aiSat:? af^rca «i^if^ ?^ca ai i ataca^ta 
aca ^afaa' a'caarfe ^caa acai^ jftal- 
aaf t ®aa« a<« ‘»iS ^caa 

«rtfaata a^stf^a fa^ai, faaca asj fa®# 
'Sftcfi ^fata *^afi*rf*f 
ffcata ataj^'t^af a^Na (ca\al^a ) 'eifatcaf 
r®a ^caa ‘ata^’ atn r*ratfeaa— 
atnls ai, ni 'Q *fi f®aiS afcaa afai afs® 

(»[tataa «fai «f^arft ♦ a(caa vca c^a 
ata as ai) I atacaifta asi:®i 
aatna acsaffS at® arcaa acaj fe^i-atai afa® i 
«ft?[faf atca« «ifffat^caa acai yqa 
«tatiaa ^a«- «flatcaa ^t^ cafac® at«si 
ata (<41^ ^t%t^ ata a®® aja^ta a^ai #a ), 
at?ta at® faf fsaiB fliff atrf 'i»a^ 
'aT«at5f fa’f® ^a i 





j xftTO ^s-f^«5t5r 


^13 feieiE-J fi^^S3 «infl 

'flffB ^C? cnc«l nt<w I 

^il *r?t ‘?F*^JT-'«f5ff5’ 

\^us% sis *cw\^<^" « ^15 '^W I 

n«f nfl ?lfs "scaw 51W 
^;gr f-i? 'srtc^i 

c^^tni c^, ^.,1 n<i n^ 

w, «fr«j^ r<'«fn«r9i?i ^3? 
■Bife^t^!? ?iFtc^ «f3i w I 

w<)i y!il’*fk=i^ I ilB c^«ticii 

spr® 5^C'® nff«is, 'It^tiill 
^?f6a c^*l! spr?9 '«i^5U'fl -qsc^^ l 

’siB j?r®< ^*?1 ^f^il- 
c^s( I "ttC3f W '« *1'P5l 

( ^1 ^ ni) '«if<f ® '-'ttff ^t'fs’i'i’fn 
'$) spf® 

*f}«rfr "sitcst I '»il^f^<F ^Pf® *iffl6i 
>fi j>^C'® c^f - 8 ( ^y‘. 

« , m - '9 „ vfut^®1» 3??i?r '« 

) 

ytl « 5^1 ” ^ » ('® ) 

»ii „ ni - 8 ,. ( 

'« ) 

„ «ii - 8 „ 

) 

Pi ^ o „ (sivf^, '«aJiji) 

fi, = ^ „ («c«Ftr«4^) 

« ^Ic'® ’ll ^ 

^1 Pf 


fjiif ’*?i:<'f ( ^ ^^fs ^*1) i 
«fc*« p"? nfiisjt'f 

«f»ltf®f® I ’JiJNtC’l «pf« 

f^<W^ «fnt^ 9T?t5^ f^»l ‘e«’ ■« *«16»^’ 
•'ft'fl I ^>71 ^Wti Jlt^lC^J^ 

Jlflf 'sr^TT^fif '« r*if’!‘l <pfli I 

sjtf«i-4 caeataf — ai ^ca sjsi^sf^ta 
Ratc^ ««! I apf^-sSi 

f^fSi <^ta «(tc¥ I 

^ta'sta >r«r!i:®iii ^r3''»?i*i 

6N c^%c® ; Wi:~ 

‘«fH’ ■« 

i'?f{5;si''1^ n^l5?*i-f*(^’fi ^faai- 

I ‘®V 'sic«f cj| b^f66tr?«, 

wilt’ll I ‘f^l5'5’ ■«[C'^f 

f<=?i ^if'f'® ®5, ^’lii. cn'®ta I 

‘vh’ 'SfC<C^5Spl at^-n^fK'S, ^Fa^fpJ, 

i f caa ) ’if^tcar arf?® ?a, 

3!tifi^ 1 f<t'^a «pr«ai'«(l satc^a r*i^« r<(5ta 
•ipfaai aim, f^ffil 

^e a^r'2pc*i csfs '^t*? \ 

•atails -ft^ia >Taf1c®a 

'st^la aWarf’f'Tra a^sstafai 
Tasffn a*raM fV r> 
ac>Ta ?»^c< '-aa* c^t^l 

fa^ a6Hl apfata 

9=1*11 i? faTia^a t 

f*aa»i=®, ^ 

9i^>rt^w aH, iir^s-f atfn^ « 'St^tcira 

»!^f:i-*Tair®“’fai '?i^al faat^ aPH ^faapcaa 
5vaai ’fat i aft-atMa « 

’Tlac^a aifaai ff^iafa 

ij(jtjjtnj vt{ffc»Ta 3piB ^'11 9»t«f ai 



»rtwir wf«f >iwti 


c^ ^*1, <si^ 

3T®J 'ttftt'ra ffJi I ^Kf?f 

^cw c^tc»ya ^rtjjTt’^T 
f^csrc?3 «ftnfl «Fsri f«ff(rt^si i sitsv 
?T‘r 'Bffc’Fn 

Clf5. Wck^C^T. ^31 ?F31, 

<3tc*r 5>tcs» c«f csfcffc-f:^ 5 f«. ‘§5 ^ 5 . 

’<»ta?tcsr =»«v c^^■«^ <fi r «TC91 

' 8 i< ^^9? c?-t'£?-rt«ir 

•tHiq*!*! spRsi '®fif*iqt>i ^fira artcfii 

^t*T C^Nt« =?!, ^C9 Cbh 

=jf^5i f&«i ¥a ’fisw 

t” C?? 'SfHta ^c? 

r»n(Ui5*c; fta, caW. nr®, -^fiffa. ^I’st 
5?a**l, arna 

«(a«ta«ri affaatc^iH; ^?c«ra carc«ia nf^tcar 
•I'^fiSfl, n-sf- 

^srfi?n5, ’ff3«p\ Hl^if^il. 
«a%fa^ta, ’tfF-c:*Tl[, 

caaJit'ii, fw nr?f®af, ^afs fesjt>T 
siif ^rsptcaa '9 s^caa affaatcf=i; 
ajtfat®fa ^y^ftaa, 


*rf»^a catw 

aT^fiTra- ’pfaTtci’T I 

nti^a ^a. «»iarar «rt»ft3r 
c?sai ^latcsi, <rtat^ '»tafc<F cvf«ai 
^a 5fr^ t -ff^a napf® catn ntasira 
’T^farai ’fa 1 at«tatcn ca =ttcaa 

af^ai «Fai ^^atci?. ^?ta aaifa 

n®f^c«a fac-ra ^ca ntlaj 

atc^ai caai ata ^r^fai >t#I« atc’fa 
fiaca ^tcat^a ’^faatf^w c-fa «fafa 
^r^tfaa '« ’itac^ nfaa® 

^^ai f»fatf^t»iai h^afsai, ^faafa arr^, 
^atat^, ??aata st'fP® ^Bsatc'sfa ata<F 
%»ia I i^53c^a arata ^aa*acaa atar a^ 
aff^it^ca^l ■« nta’f %9!a—ca>ti[ atsf 
Vf ^twcna. ^t^faa fai^a ^t^fai fail 
%tc^a I ?r«Pt3 ntfawt® <2fca3i nf«3 
'sfc^tacaa faai «ffafcaa «ra<»l5 c"ta 
=afa9\ta— 

' "Itatataa ^'^a: faitaa; i 

^t»!w*5t sratcaa cata'at’f^ faa^f^ 11 ” 

(4va^ caitar) 



X 

cw 


« tftc^ I *i|| 

r«!»j§ nifW 'qts'« 

f^C"f^ W^^tir ^fc«|r, ^1 '®asi '9 

^rm^ii >11^ f<c-f3f 

n?tcafff 5^5!f ^«il 

f 5 I 

^'^«}tw nffCwfi srr«f *11 4f^i r^r-tl 

’Ttc9it55ii « nc-^^ni I 3^ft'«s5 

>r«i^ -r®¥iii «n?i :>a 5rf«?,*ii 

«itcf ^c»i »ft5*fi I 


^V'StCJJ 9t’{c»f C^ C^?tai ?f, 

C55t«1 ^Sl *?1 C*T «11 C*IC'« *ffc?l 

( ^ fElSi ' I 

'Sff^ial Srtp? C*I,'®K- 
*lt3lN ^hUfn ^tt’F I 

n<rtc<fl *!WT 

*1f^a »if%« 

’Jt?, 

'®i‘ii;niivf'i®f»i?f cft*i ’if5^t*r 
s?i I '®tn*(t3i =it*»i 



>s?^ ft® 


n^ci 8«tHtc*r5 wfjf i%? »icf 
’TtT fltcwTfl ftuna 

w ^t*rii •iftift^ ?t^i I 

Sff«f 51 'Si 

’Tt^tc^r c^t^4t?r c5fei ^i *rt^ i 
5ittc|ttw=r«'^ftrwwa 
f*i«ri sTcsi fn cft« *ftcfl i 
4t?» 4fc«j¥^i 15 ^ ftrcf 
I a’ltc^rw *lWc^ 


¥rf®5 nft*it*ie I ^t*r^taii 

c*rw ’ft^i 

*ic<fr 

« «i^c-rn *f?*iH'!»r«i9 *ic«(j ifti 

*f« ftf ^c? I 

f^*f ^i:*i ftitstifsr 

(Dissociation) I 'Bjf^cafcsn C^C« 'fli 

totwsr ’3t*f»ili3l «rrt «•«•“ '« 

CVtJ «t« ««••' C¥»lf«H 1 

^r*nfi ijftft c^, «tr®wfei 

•twtc^f 3jc«i ®cKri5 *if*iii I wt1« 







b'isS 

»jtc^ 'srtc^ ■^ii c<ft^!! 

« ffC5 I c?^:5i9 

^^}i»ft«( c£rt^csi?r 
’^C?J I '4^ ?ni5 
-, uBsi 

c^aft^ c^tc^ r<f^a 

^9FnC«ir c<?t![ I C'^C^ icfl 

^fy, « cfsfftny jfcyj 

nf^ ^sjc^ I <iic^ytry 

55ryi i!C«f3 cytarr^i i 

nytc^ff yfJTtflfsryf 

Pif«? fi yf^s^cyy Icnf^wy 
y'Hftifl'sty ^*ry f^'ey i 
nyKcyf wH^t fycstfl?^ ^t^Htaii 

^Hsitaity yfyi 15^91 yt^cyy 

?cy *rc^ 

yw cyto 'sitn?:^ yfR I ’Ttyfy*!- 
'stty *fy*Jtta ^c»i« << 1 :^ 1 ? 

m yi ‘fl’ytftyf 

«fs?t'^^ ^cy 1 <flt 9¥*i 

ysft'yi^ ’tysit'lcyf <«!i sjy 

»Rt^^ «itysT I cy^K ’fJtc^ry nyytl«t»iy 
^’P cyc^ y«l cy’i^ fygiis vjm 

sfffty, "ity »iiyT ^ ^c»!y|y 's 

yyf’yff «itycJry *ftcy '« ^*ry 

nc^ fyatn^r nyytl? »f*<rn ^rt^ry i 
>4^ cy fyt"ty yyy^i—cyytcjr ^ 
yyt'g? 'Sitysf « fi{yc*r^ ysfyysl 4T- 
»inT ^tti—c»t^ ’T»itty-ti<p y»ii ^y sttiy^yi 1 

yt’jy c’y'c-y »itytyy ^trn «(ty »•»••• 
«tnyt<ity «ii^ yrtnty^t 1 
ytcny 5t’T-’if%y nif w« B^tyyt«yiyyt 


yt 3 ty *ffay^y ^y 1 cyyi c’Ryf cy, yt*f 
fyf?l cyty «tyyt3ii ^yc®^ cyy^ 

'arfyyl'sycyy yt^yi *tty, c®yyt 
fyfyfe cycy Ftn ycy^ ytaii 

yfcf I '«ity^'®ycy« Ftcny 4'3ty 

yty^ '«?Fy‘5< 1 

’fjtc’Ty ^t*tyf 3 ii y*,*** f® 4 \y cy^ 
ye®? ®fjty1y ’yyyt'2^ yytyfy"® ^cy 

yty I ’fjtt’ffl ^lyytcyf y®ii ^y 

’fytyfy^ (Fully ionized) I cy Sl^jll 

’fytW'T fyf yfsyjyf fyycyf y'f'fy^i eye*? 
yfy. y®fi ^y «jtyfy^ (Partially 

ionized) sjt^J^11 y^y sffw^yfy ycyj 

^c®iy|y '8 yytyry^ «ftyiyy yyty, 
^yy sflsf^yl ^f^vfyycyy' '«iy^ty ytt^i 
Rpi ?(f 5 f 3 ta eyffy «l^ci ^tya y^aTi 
«jyyty y^yjta "^^tyty «ii?yt?l 

cyytcy "^fy^y «ltytcyy (Space charge) 

fapyi w ’pyi yty I 

yyt^Hyty yyy yytyty c*(i^ ’^fyfly 
ytiy'Si®! 'Sfeyt yxa, ^^yy ytyy «®\R?i5 yfy^ty 
yt«r ’T^yx^y y'cy istyytaify yy, 
yta aytaftiytcya yf^ycyy etyfy:? 
atw^ta yy (%y«. f6«)i *ii^®try ^ 
at«f.yty vwt^y aifya^ta y*yjta ycyj ^ga 
yjyyty ytcaF 1 y^tay fy®5ty‘*lai fyyxyy' 
sft<!y5rryr slsf jil 'a aft^i m^^teyf 
«rt9a*l SfBr^yi (Plasma sheath) yi*! 

5 piay I f^y^tca cy =yy srtwjil ^®fa 
?y. ystiya yiyj arastayssl ’iiTy^y 
«iyyty fvea '■rtnata «ryy«i ate? 1 ^*15^ 
yflt^f^rs ^•lyly'ofy yytyr? ^fyftya 
nt'f fyf^yj fca fyaxa^ nit^a nayttj:^ 
yiit^fa^ yea yta \ yl^df^yy 

(Recombination) ^^yta ’laa 



wm c^ '8it^5*i srfw.Hi 

^1% 

t^sri^tsfr^ifl c^ «r5<j ^tn 
i^f. ‘flt «r«tc«i^ f5«i 

«fT?? I 

f^f«5( ((^rc^is stt^,»{i 

5tisr 


*rif 

vii--jt<r stt^f^sjtfl ^^!jf«i f3rc"rf «r<f 
^itr^itFSft ^^^91 c<f9it5 c^c^ti- 

sj?fH^ ’r^^sT c^JT^r «rf® 

*ft‘^rf PifVI afTwnti 

'8ltt‘«P1 5?1—Sft<^,>lt? ^R-*Ff«f9W 

c^Taf« c>t^ I iltsfj^ta 


ttt«r5i 



’iw ^a sttsr^sji fircatcn^r 

m ^tC? s?1 I ^t«(t?*l's: 

'9 "f?f‘ 5?9»— 

•fif^c*® srtsfjrt &«fif ^?n i "i^ 

«Tt# siC9| 

•ati^ stt«r,*ii-*r’?t? nt«ii ^tii <<l 
nif®« f«f^ 

^U 

¥ta ^tniit5si « «it9^i*fi I 

sit*i ^ni afsf^tfl ^t*fsttafi c*!^ 

^rsii I 


(Mean distance of separation) I 
sfr®f\*it3 Tosh *<1^ 

^3'f6 I <91^^ ^t<ic*i at«rjita 

as(a '»!<t^ ^fn^ta JT^^Ji at*?!:*! 

^a*? frn ’fta I c^*<tl c’fR ca. arf^ 

af? tc*'.s§CJ^a 

51W1 5a ma ‘^t^ajaata la^’ 
«ff? vaaxi*-" ca^fa^ta I 

laa ’(a cit^ sfasi- 

«f9ia aitc^ra ^»iata t5 
sftfa naatia ajtnta' «rrf >•'*' cn* 

ta.; 'jaif aFfisln art?^ 



»rr?r^ '« 




'!»%% 

«rff i*,*** '«i ^tcsfl «fta*lt 

ntw c^, api(t?f®l «ic? 

«t«i c^ 

¥«ri 5^*11 ill I 

fs«1 «, 

•ftCJf «tfl1 q:?T '«rr®afri{ SFJfl I ^{8 

K5, «tcif 5?»il ^ ^ iFRftir ^ m' 
(Mean free path) iil^\ (flu itn 

‘»f<? ifmtir 

’^iirfj f^'aii^n I c’T ir<*ri 

=^9)1 ^C& ^^il ipPr^l 'Sf^Tiil 

fsifig ’T'^a iiuar 
*rC'5. a?l1 ?[1 (Collision 

cross-section) I ^c®T?lciia 
'>lf,vi^ ai^ti?«ttr5¥ i 'flcifa 

jjt<fj 5i»p|#^l f^*[f?if5r® ^caia ^tal 
5Fai ^f— 

L - -—, 

c n A 

e 

^«rrt:i Lc^C«lC‘n'??:3i^<. ng ^C*iaifC:ia 
'« A ^lar «f’ I A -10 “ ^ ® 

C>r. r*f. «ff1 ® ne -10‘2 ^c?t Lc ~ 
10* c»r. f^. ( 

sftsf^ta awjsi sfta vs«x>*-* 

c»r* f^-1 ‘’ll? *f«r*. ‘’tf 

ajaatii ^»Pita «i ca>?l i 

af?« nana 

Tsex^*"* c»r- R far awta cac<r "^ca 
cai?ta I ^i5 afpra^ta acar 

csfc^i tiicaa «rta >•• fn^ta ^aa 
aat^ acai »i;iata*i «raata nw^a 
atayc»i naatia 'ertafa^ aata a'saai ^a| 


^ai 'ii^ ¥tac»i ca c^ta «ti:a srfai^l 
®Ta^ ’?fl afat araafataT ^^9 i 

'^tc’t «itaai srtsr.ai ^fa^Ft’SPia »ff«- 
fafaa ^rc^ cac»itati?c?a ntsfalaa 'sjnai 
a^caf^nta i cac»itarc'?ai caaa ^tcaa 5ff«- 
fafaa atajca facarraa awj ?j^aj»ia ®ftata- 
«fara a^ca, c®afa :rr«r^at ^tcaa 

nrsfaRa atajca na-lcaa awr h?tTf^f 

-tf^a «itata->£rata a^cai sffsfjita 
isf^v^Nla^^ jyfnaflajf^a ’tfsfafta a^ta^ 
>41 «irata-4tala w i 'srHf^f '«rhfa^ 
sffaF.ata c’Fcia ^faia ac^ ai:w 

faacna' ta a^^Ti sta ^ta, 'aaaac’F 
affaa^ta a'v^it ff^ ^ta; <4a ^Fca 
'erfir^sa "Tlwa «ftata-2rata 

asa ^a aca sr^rjta c‘a§Tf%^ afaatr^«t 
caci? ata i 

stfigf,ata ataT^fsfS ai aatar? 

®{tacaa Flantca fa^a capai 

at:^ I ata atc-i wrafa^ faa?t«aa^ ta^ia- 
^fa^ra 'ag ica^ ^ ca*caia 

«i«ta Tt^«: atr^a ?ca ata i ia laa 
a<« «f®ta ifKaFfll' atc^, ^tc-f aai 

aa ‘featt (Debye length) I «4^l 

^lafta I 

a^tcaf fa«ta^ ajtaa^a ’tita f®a" 
aa fata ncaaita w ataa aajN® 
a^fr^^raa acai •*rara aa^r ^taa i 
^afawta a^aa—atc¥ stt«f 5 ( aai ^a, 
^ta r®«a a^¥faff'9faa aff®a 

atw ajt^^a aita fsaet^ ataa 
•aartaa atfs a’Fi <4a^ »4Wt¥^ f®fa 
ajTa ataa ^faftaifaa aaScf^ 

«raa ‘arrsf^t’ atca 'afsf?® areaa i ain^a 







ffSI?, S(|<3 I 

f«15? ■^^(.^^ ’^[8 

ai?t? ^1 c?t?tT?tfl cell ?r^i 
ftf?! '<?t?^?s?s "sif?- 

f^'® sftwjit? ’f?! rm I >ji| 

*ic?r 

m <i)?'i ^rsfjsir? f»®? 

’ftsir ’«ltt^ 1 la^ ■wi?!’i^t? 

^f?C*l 'fl?' ?1 {'o^^ 

f5^), ^C? 





© • © 

• © 

© • © 

'OJi 

f¥f3C? I 

W fvC? ^tW, ^t? 'sitC’t? »!t*lT 

«i?^l ?wt? ?t«fc« ntc? ^^, 

Belt's C?«t1 C?» ’It*IT 


*at«r,?1 4'^Hts5r’ I 

§na f*««? ^C4 I *f<Pi«FNtC3 

f®5t5l^ s^c^i c? ’it'a?t ?t?, ^1 

cnc4c« *!?« ?c? 

I ?tW9C«l C5f<F<tf 

jfH? ui5i 5ta atsfjif? ^?, 

^ta c^tf c'« «it? ^c? I 

Sir®r\»lf? ??J f*fC? f^?iIVC6V?>^ 'iflSf 

ntkcin sitsf^wtc-f c®H ?f?r® ntc?, ?f? 

stl®r\?t? C5t? i^H p I 

ri>^ c&'c? 

®a«f S!t'9f V1 £«?? -iF?C'® *(lc« 5<1, 

© • © 

• © • 

© © 

• © • 

© 

^^H('^|<f* \5JT?JcT 
fb'<l! 

^c? r«fC? 'SIRJI I *{?t^H?tsi 

^lus'^c*^ sfc?“r ?fi:? «*!? >>t?*rtc*r 

?tfSFJlt? ^fs ^?—'B[t*l?1 \ 

?fn^^ si^tft“t?tst f?^vc5\??F 

’<r?? T?¥t? 

n^i9i ^csr? ?f"*iiil?r 

CSC? ?«in ws^t? \ f#« 
-%Tm 4Mlinf^'« 





c^S|i smjRl c&W c^Fcaifl ^tai’T?[r«n^ 

fj I mr 

’q’jJT cbVw c«fra?r wtfll ?!t, 

‘flttra "^sT'e 'f?t*r91 c^tat« 

afaF,*itfl 5it«fj c’l 

csW^ c^ 

Or<f1 ’ift? ^iZ’W ^9!1 '»(t^C2Ff§^ 

^"ptsrU^a C5C? 

jffsF^^tCf C5\^?- c’pcarg ^iic«r 

'fl^ ?rt®?,5ii c^fr 

sfrsF^Jita aftsf »?!& 

^C5 cni 'Bt^f^^fi 
^sT c^c^ *fUir I 

9i«^5t« WJ f^fss 

8f!:8i« m *ft«?1 ^it?i I 

c<pt5f nFswc’f «f«fir^® srfiwjst? 
CsHf C^aJ ^rciff ^91 5?C»I ‘<l=!'fel f^^IV 
CB^ip «[?, ?!1 '®f^t'®« ■?!§ 

=fC5 I yq^ C^ftai^ Sit3l i2r'5tR'» 

« ’qlf?f ^CW, C?lll S[far,»lta 

c^fei i sifar *(t5 

C^C=f (Hydro- 

dynamic) 1^ « c«?ciiifl 

-if%Hi f^t^st?r w(?i ^?icfsr»?f ^?i 

^*11 Vi ^ sdN.w^i- 

I '®?ic*i?i «r^tc?[fl 
f^¥ C«l*taiw »IS|t®!lt9T I 

»ltwtf c^car '®?i:«nj’— 

«f«t^ I 


« PiaOT ^t*r*ita[i V I 

^t*f>(tajta *fM^ «(C5ffHcH Ficn^ 

?FC? I tri*t y[VW ^in*ltlt9 ail 

*ft<^j 5f»T ntK I 

^t^i I ^tl Iw’flcas 
CHJ ai?t^ f^^ivsTTfc^ cvcas 

lc?l^&c^?f ^f*[^1 ai^ C^, W 
i[Jl1^|r ^iJl ^ I 

'Sftc’tl ^ncw c^, stfwjqta ^*r? c&\^^ 
csFcaifl «t'5t«5 1c’l'c^ja 

?ftaF^*?t<I 511T f?a ^1 

I ait^f?! S1»I1 ^9— 

^Nt?!*! "5^^ 's «l»Tt«it5*l 'sa^ I ail 

4afta miv '« '®rt<it?11 

^1*f*{taf1 '« 

c^F3f «f^f® aftsrata fasst^ai 

faf^a '»ia»!a=? ^ca^f i aicifa m*ij 

(il?F-i|^ig ^nfvs ai^-ai^lS hfHIr f^ainc*! 
nf^t’ar caFt^r fai?ia 4it^a 

»ftatt^r ^^^^,slta »i*i« ^apa^j 
f^ai’f*! '-fai afa i ai| ^z^csi 
aa^caa 

fiff^ai «itcii I ?lt9r.*ita ^^^ f?i:a '«if^ 
ca^ta-'®aaF (Micro wave), ^<ff Maf-'saw 
(Ultrasonic wave) Rs *tt1^ca aicva 
fena fftarjita «£J«ta ^WJ ¥ca sttaf.*ita 
hftlj f^arn*! ^ai ata i 

ttivjitll aOTafti 

^fa^a ^•tfa^tc’t 1* cait^'3** fVwl- 
faltaajt^ fan'll ca ’’■rta^a®*?, :rt<8r,ata 
atai I ail sft«f,ata atajw 

(Tf*r-faiacn ?ant«ta ca^ta-’TW® c«rai 

aFai aiai 





•ftiWfl '^Rnt? *ic«<7 *lfa’T'^!T « 

c^c«w 'SfcatT’Tfl ^«<fi 'Bftc’r^ ^:qf? i ^tfisfafn f^asii <Fai Jf^sr ^?:«r i 

^t"r^t57 «jtiK'«5:9i ifca-f ’ic'i 'aft*ni cf^^rc^ ntf®? c^, 

Cft=f3pc*f 49 -ffija Cif«Kl C’Fai « CSiWta S^tc»!9 I 

9t9, '»C9 ^^cTa istcna ^fa»i1®i 4 ^ c’^asci' f9at'4l9l f^fcaciRH 

^ ^9 « 'Sltrna suNj^^fSaf 9l®t9 (Magnetic rudder) I 

'<6tC*r9 «f'3t9'e 9tC9 =fC>I I fa^stitlc^ra 

9t^*f1 ca’t ^^taa fB«i •fai I 



9^\ r^at 


C6^w c^cai9 ^C5tcn **tc^ 1 ’tfi^caf^ r^%H «i5t«lt9t 

j.^^9 c;gf ('« «if^f^9i 

(Magnetic brake) I S(t«r.*lt9 ^C«fJ ¥91 ¥I I 

C¥r^99 f^¥ nf99^sf ^®tt?9 *ir<J nt*rt9n«: *l?t¥t-f9tw ^(•lt^'^9 9t»lt9f^¥ 
tnim r^f^ii Vi I -tf^c¥ ¥tc«f •itf’ta ^wiftart9 ’if^*tt¥‘ 

ntmM nw C5\9¥ C¥:ai9 f?¥ *rt'«1I1 ¥t9 I 4¥tl «l^t¥tC»r 

¥t9 ltt«fjlt9 «r«tt99¥ f^f irtsi^^l ¥99t9 ^C¥ n9t5t9 C^^lt ^lV^n W 





4^53 (Thrust) ( €ft»<s 
®ciia nffl^it'i «tgji ^1 Jifif '«fl 

c^caj «f^r<r‘f1^r 

^Cff; «i<jfr«. ‘<m® ^tc«a *1^511*1 ca^ 
»?t’fcai srl«f^*itc<F ^tcsr»itta 

^-?[^'»i ^fSr<T ^<<1 fs^i afcaci^i— 
(Electro-thermal engine) 
« (Electro-magnetic 

engine)! 8 fgti? 

CifttWI I «ITtC5!t® « asjtcctts^ 
*!tc^ >ft^tni 

’Ft? 4<FiS (Nozzle) 

frci Wi] n\ srt*!?! 

w f?a Pt»i5!l ^<r 

« srtaf jft? nf^-rf^c^ nfa'hs 

5FI fa’f® srtsrjn « »rNta*i ?ic?^ 
’tJtc’ra f^ai 4^1— 
fi|4»IJ! ftfCJI?! 

f^na1« cil*i c?eai i 

^%c=i 

v!ii ff, 4msf simjits *rcfT 
*«’F^i cth^ CTO 4rcft»t ’Ft? 

’ifcsi? ?tf«f?fif ’f«a ?C9! 

*ic5i ’Ft?? I c^h’F c^cai? 4rntc?r 
^t^'Q nt'®?! c?c^ ’itc? I ><1^ 

^•I’Ft^l? 

»ittn f*ii ♦tfaMt*! 


«iprf«« »T?? 

ntt? *<1^ ^f?«(t? 8fC«^ 
?Ft^tt»t i??-^?tt« ntit?t? TO ?rt«f,?i 
?c^fe aF?! ntc? I 

srtsf?! ‘’iit’f.wrfei stf?® c*i^i- 

f^C^a’ «!t3f SllRI 4f^t? =FttSf 

3lNtt’!l I «?»! ?t^- 

«r?fF ftfr^a c^car 

?«5 (4^^ <E|23t^ I 

5it?j ?r*f ciet^ lt»!=Ft|r® 4!fal ?f?tt=i1 
?r?. ^t? *l7tnj^!C^1 
^teSf 5!tf^t? ?t^? ’If® ’Itni I 
^^caf ?>ttaf ^ait-1? « 

?l?tB6it^? ’l^i? ?<^taFC*l « ?rs*? 

6nt5*i ?r?^1 ^?a!«i ?f?i ( ■<ti?i'«i<n 

^Pf’Ft? CTO? J 

t?ir?« ^c? I 

'®t^ ?ffar,?l « cbW^ c-Ttaf? ’ll ^tt?J 
*!f?r?H TO ^tfnt»5ts 

’l^C^ TO?? ’«?T ^SrtJ!?t? «lti1 I 

'art??! artf^ C?, ( Fussion ) 

*f?if«C'» C^FJ^H ‘fl’Ff?® TO 

I «l| 

5{?nt^® '6^? 'BltC’l? C?ra?t=l" 

'of^? »r*tc?« 'esfw '«nn^i p i 

(Ji^ «r«rt^t^ E-mc* ^ 

46^ nf?*[t*i ?snt«f?'® 

TO I 

"ifvt’F =ftc«r »itFit?t« cbIi 





’¥?rci[5T I f*i»ir=i?r srT^r 

^ ^t*f^tait? vt I ^i\w]- 

^1 5Tt?tc^j *tt«^i I 

c»itc^H '« iSf5!(tsir^ ^tia? 

■^ff 'nf^»rc5?f *iw at'ti ?? 

c^Wi^ c-spcatii I 

‘Prt'^«fi 

( Pinch effect ) I C«(Cf« Cb)^^ 

c^i? 5fc!itn ^ca 'fjf af3F,siTC’? 

'5rl'^’5t ’siN I »f*ntsr^ i?5l? 

’tK'? ^ pT I 

JT«j5rTft«' nf^ii ■Btf^wi nil 

&'nc?, T:n '5f^»Dc« nfe? c’fc^ 

ainta*! ^cn >4^ wra 

'«raatfa« ; c^n hi €r?f«r^ nNtataf^ 
5^ta «fC3r ajaaj^ ^fnt4^a «ftf< ac'*t^ i 
in^ naif^c'® fa5i««nf^ ^^nt*fc^ 
?rt«r5tr<F ^riatn ^ai i ^c^c’s 
fawt^°1ai cn nraia a^ni acn^f, ^®Ta ata 

MHD C'Sf’itcafea (Magneto-hydrodynamic 
genarator ) I fa^r^-tf^: ^^ntffCaa SrCSf ca 

na naif^j «rcwtn ^ai ^fcaa ^tf- 
n^sa^ai s* cncf »« n^t'^n ata? i 
sffafjata >Tt^Trar a^a naif^c^ a^l^- 
Tffrsta '"rraaf nta l c^Fta ceHf 
c^^jara fa^Tvnfaatfi ^t«a 

nf^^n ▼aim fa^r^ 


tlina ^ ?a DC c«F=rtra^i:a fa^rn 
5 in cnr^ n’f^at? fa^r^ ^^na «i fa i 
DC csRtca^caa MHD 

c^atcafea naspsc's fa^mf%' ^'^nt?a vai 
I aca fa5T«s-nfaatCi '®Tcaa 
aarn sft^f.atc^ ^tc^ ntntcai ^a i 
^ttaa sft«f,at8 ^tn « fa^rt^a 

nfflatCt I 'sfcn^ff® ^tnatiata 'Biiaa^- 
'«aRa ata aaatas^c® na atsi afa^i 
srtsr^ta nc«r n«aai >iiafstn fnf^'ata ai 
n^ff-faia c^ ntcai ^a, ata ^tn sft«;ata 
nfaatf^^i cac^- ata i fnfsrata at 
n^tfnatafafatTa sti^^atcaf can a^ 'a^^i 
acna aaj faca nf^tcai ?a « ^ acna attca 
s(f8r,ata nP®? faca^a nc*? a*” c¥t«i «pca 
'Jiaf&i cb\^-f cn'Sf a^at ?a i acna acaj 
^r?caf ^15 atm ntcaf i cbW^ 

c^caia aai faca fa^i^^ntaat^ ntsf^ata 
nrsa ^cn^ctt® ^ISa acai ra«tt vBtcna 
?a, at cnc¥ ^taai fa^i^nf^ cni« ntfa i 
n’cata^a ^^ta nt<^ aintan ?cn 
n^catwcaa nf^—at ^tn f^atca stt^jifa 
acai 4ftn ntca, MHD cwatcakaa 
nts^cai 'Stcf natnfa fa^mf^'c^ aint^sra^ 
a^at atca i aja^tcaa a^ni fe«1 ?ta^ 
fa^r^ai MHD c«fatca^caa ^na 
facna^tca «(tfl ?[ca%n^t i 

sft^^i ’T^cai aataaf ^ncai ^tatcaa 
«i8ffai I ^tfgf fT¥ farca jrfaf^l ’taw 
mm cafcafii, firtamf^«ta ^tat^aa 





wfiT »r'»^s s??i 

»fc^^*rti «rc«T^ c?tn^ f^wt^si 
wf i isi^ sitai ’Tsc^ftsf^T 

’Tt'f’F «fcw^ f^wt^ 


¥Cfv ^vi fcfl *rfflar«( 

^tni V31 ^tC«f, ^ 
’T^aptv 4^ «ft^« «IC5T¥ 
’r^it’ft^T m I 


"Tf^ '«ltsi^1 

?tsf ^fn 

’T^^^csfs ’^c’^ «it»it!:w9 fift'rsf^r i ’iw, ^t?l 
«ff*it?:?5 «Tt9r»fr I fi^ ^t5p^tc<fr <A 
’ifs^ m\ f5f¥« ^r^tfctfs '»r^j^ 'srr^NI 

ffeainc^ f^fI 

«ftf^ C^ lfl«f-^^C=Tfl =f»n ^fn?!fff «ft«(tC»ffl 

8?\^C5nr^ I c»T ^\K<s 

(11^^ ?pprf :3^i <j5?r?[ irtPr^i ^ci I 'fit '»iNtri>3 

'BTk?; ^fsifll (?jl 

I 

•n««r^ 'srr^t® f^5i, « '«rNf« 'sffsiffi 
ntffl I «lf% ’5gC'^ '«lNl1 ?^C«fi5 <il^^ 

<J5art I ^tr'ifc^i nfe 

^tc«Cll f«9? f«»f ¥^91 9f?19t| ^fstrl 

^tfB91 sRntfii I 

’9t?t C?%I *f%9 ^f9.1 ^f9 S(1; m 

9f«c« *rff«c9 I 5JT< ^srwjf ^j< 

m^ »i^9 «f^9si9Ft^ 3? «I ffi c^ «»tK 
JT??9 '« 5t^»^T Ht« f9 '®t^t9 fltar’Jf C9Fh^ C¥ts( Of-T 

•1^91 r C9f 9?® ?Ff^C9 ? 

^t991 'fllf 9tC9 I 5^9 '^r99*l 

»<1^ '«rf5«^9 ^5*f f9rt9 9Jtf«C=» 

^1*191 ^|91 I* 





m 


3 













5isfr?i 5tfi i > a ^ 

t?^ 'SCtCJIs? I 

'5ft5|tC^ ^^-i{ f^si 3lfrt^ 'Sl'tf^ ^tsit? =51 

^?ic^i, 'ii^ ^t?r I ’^^tctf5? >!t*ftr»r>:*t c«r^^i, w 

C5c?ic5, ^?ic9T^, I 2ft^ ^^'',91;^ I ^t?®t ^t?r '<?! 

fk Sll, ^tC¥ ’=^4 ^'3'VC'l 

fm^ ch!:^ I "sit^ f% 

CTif^fC^ STt-nc^TSI I '®^6 “^t^J ^?r, C5!« I 5l?itw 

f^C5 f^'^1 I 9lt^t?rT ^?C’?=T 

f%, ’tt5(i:9T 1 ^3ft?:*f^ i 

^rs^iR '$t^«« '^tc^ ^5, 

3^tm?l sjtRt5^5f C'<(C9! I T^T^ ^1 l>t^1 f?C« fRtlf 

^ C^l^ ?^C9!5? I '«’?It=51f ^t»T ^'•(R ^Z^ ^?[C911, R5TC«f^ C^tR 

CMCf, '$^R ^ft ^tR?:^ 5llc5Tl, f% I R911911, 

R^tCWRC^ ’^4 ^1?J W.^ f%, R1, CR I CR^ 

'^m R9TC911, <51 C^tRt? fR^5??l ?[t^ fw/IR CW^ Rl I CRf^tC^ 

CR^ Rt’^ltR fwCRC5, 'sIrIr CR fRt^^ ^ ^ZV CM®! I 
'srtB^I, RRC'IR ^|{ f% R^J ^Z^ ^tCR T ’ttCR Rf^ RCR CR'fiRt RtR, 
^’^It^CRR fR’ifl^ (Anti-matter) fRCR ‘Rt^^ CW^lt l 

RPtRR RtRtRR RC^T fR’ift^ CRt'^ttCRtR 

^CR uflC^RtCR fR^ftR KR RtR, «tR RfCR ^t«Rl RTR C^RR RtfR^^I *tf^ » 

CR ^1 ^RtC^ ^CR «fRCR RtRtRR <R*f1t<R 

f^l&l WtRl ?R^tR i C^tRRl CRtR^R ^tR CR, R^RWRP Rl^ ’^5f 
RRRt^ fRCR ^Rt< Rl^'® I ’tRRt^ ’'gjJff CR, WR C^t1^ <^RRl^C^ 

RHt^tf^ RtBftCR ®tR Rt*1 ?CR R13J tf^R R^ I ^tRtR ^ ^3f 
nRRt^R -nk CR^RR? Rl, ^tR CRfC^ff RtRC5 fR^f^RtR, ^TR MR^ttW 
'IRC^ »l|R5 Rt »ilR5tfRR^ tC9lRs|^l fR^f^RtR ^C^I^SCRR ClfCR '^WCR 'SICR^ 
^CR ^TRftCR CR IJSTRtR fRC*tR nt<^I CR^ i nARt^R f%^CRR CR»?lR 
i RCRIR fR^f?F5lR0 *iRRt^R '^»IRtR <il^ CR. RR^SJ ^tRRt^^ 



8 


wi»i« fttftn 




»!t^c<r?» ??, f^^flF9t>i: «I1^1 

®t5t^ ^t3i I f^^%5tc»T?r xfC^T <sFt^t?i 

CMCf, ^tc*m ^t^ 9C«11 C«rt^=? -6 I 

yn^ c^ C5Jt%^ ^^>^T c«f1^Jf'«‘• o^n 

^i:?T ^5ff| I 9ftft< f^^T^>["ns iFc^f c>i^ 

; ^t?I C^t^T ^tf^ 

«(t5 vob^ f^?rt^ ^^z'^ 

'aftcqt555l ^?i:« ^5T c^, liZ^Z^ 

^wSi? 5ic9T'G ia^t& 5?«ji -sitcw I 

5^15?, m I c^^tcs^ 

C5n:9tt^ ;^cti c’!'«ttj:H f^g^T^5i”*lfl i tAU 

cw^irl ^9Tl I ^t?i5F ^T^^it?i>i=i ^f»S:5^?i 

<2f5rt«t I tg^ ’^«r’?tf^, ^t?r«i 

«>(t^t? c=^t5^ ’?! ^1 =?1 C^15? 

»i;*^!: 4 ^tc»r ^*f1 '« f^*lft^ ^*tt?[ 

^ni f^2?l5T i?x^ ?it^ I ti)! «f%5t5 >i"%f- 

»r%r'® i last's «ifV c*j, ^c<*it^‘W 

'srf’itiT '« 

^1 »tf%* C^ <1tc?, ^1 5(^t5|f® 

WtJRC^ *ft^t cn^^C^Tt \ 

^^=!Js|C5T?( C'2tt^Rst'€ f% C^t^ ^®t1 «ltc§ ? 

cf\z^ '« c^^t^csi^T 5?ti^ ^Itf9ic3ptf^?i1 »5(*nt^^ 

*tf^«it^ ^i?i?!tif ^?:?i c«tt^5r ' 

^'®:’tl cw^t C^»I C^, ’V*t1 '®1ci ; 'Q 

•ii^^f ^iv[ «>ru’*pr5??i i ^c»i^Ssf, cstt^s? « 

CT51ST, ^wvsif (71 ^®I1 



I ?;ttc§tcww^ 

CSJt^i?—■sjtc^r. f«1^f^?[tCf('Q C^l^tC^ C'StT^Jt 

?IC?I):^, ^fil Tir.5f 0\m^ 



(•?) 


?s^{r.uiiiT, 


■mK flijj 


{■^) 


^Uw cJ!^tC5^ wM^ 

'« ( iils ^531 ) I 

C'^fn Cn, CSff^i? <3 

CW p!»f|P^lt»T C-2ft^^ 8 R«1?l1^ 

i£l^3J 3^C?I •s^^^ 

?i5^c®<llc?n ^ to 

c«ft^^T. 

?'e51 r&3i c?^) I ^UU mmir.^ 

^ »i5i^c5 ci ^^ -^m 

*ttc^ I »itnt?*f fn^ltjp ^wH 

^W ^1 C^Tif »?t<ir?I'l ’tNC^ltC'St «iica^ ^«C5 ^"tf ® «ltc^ I 

At ’^t«rr^«i c’ff'i^ «tTC¥, ®t9c^ 

»twtc<?r ’rrj?n m ^»ttc<?i >rtwtcM 

«lto f^' ‘^l* ^1 eft5?^t?l «fr5f f^sst^^lt '5{Sf?\it5? t 






wT^ ^ fwrr^ 

•ii^tcsT ^^f^«(t 'ii^ c\ c^ c^ 

f^f^ijei ^tc^ *^^31 ^t5iui c*i^ >ft<(t?I«l 'e 

c^t^ m% c?i!t^ 3iNt?!«i ^zn 

3?c^, c>\^\ ®!^j 

^^z^n ^91 c^ic^ <iti:?f I 



(^) (’f) 

^s?N f53i 


%’«Pl?IC't?I ^«ltfl ’Sl^Jf-’?! Wt*lt?I ^^1 WM Tsrtc^^ I 

«|Jt^5r c^ts^l ^1 C^tsit?[ C'St^?! fR*5^ '©C=[5 I 

C^UU CHl^ m ^*t *ff%s*tt3ft C^tsfl I 'Sjt^t? «lwt«r '« 

f^*tift« nfrt«r r*rc? c^t^n 

c^Uftu ^\z^^ ^51^1 ^WnC*!^ c«rc^ ett? ^twt?i ««i 

1^91 '^tz^ 

f^z9tt f^^tc»t?i ^t?i*i ^z^ 1 


mm 



c(T8t«i ^c^i -siTsiTw^ m*i)& cn vif,5 

fwi '®l ^\\m ^iU 

i^1 I ^Iit5 m ^^Z9\^ «(!{'»^ =iF^1 cnz^ I 

^t?^tCW?r ^tc'® *1t?f 'iSTs C^t^ Ci^ltg t5!I1«11^ 

^t^t'S C^t^ »il^^ ^^Z^ ’^5 C®CS ^t9 I ^t^t'St'Q ^ts?tc>f^ 

srn, w.-^ c^tf^;® ^4m 

^®3lfw?i C«!'<(t sqt^f I >iJ^ 

^t5|tW?f «ii-?f& (Biological clock) 'if^H^t^l^l ^C9, 

^1? >15(U ^8 I <ilt& C^t'R^ »f5(?i 

^zm «lt53tCW?J C»f»f C%Z^ '»^Tt?]f^^^^?[ c^tc&3 

C^*r r*fW ^t9 ^TC® ^tc>i 531 I ®i:^1 r»fW?3 

51C9T ^t5ft9 >i5f9 1^iy®rci 4‘Cfl ^■r^ 

«Jt?f C^t5l8 ^9 ^\ I '®3t^T9 C«f^1 C^C? C9, 9fif C^U^ {*f^f ?lti:® 

^^19 ®i:9 <2t«f9 «1^9 cnm '^Vi 9fC® C^r>t I 

<49 ^t9=t C9, f-^9fs|® ^8 GH ■«3t9®53 

'^Z^ I ^C9 'ill^ ^\n^\ fff51 « 9tc®?l 'Sl^Jlt^ 

?9 I ®1&t?1 «3t<I<5 53«?( f^f®9 

^^^1, 9t® l®Jtf? Cutest?! ^;3tR«R Uf^f. Uzi{ *lt53t^W?f 

9^9919 m'sm ‘il^f^ ^11^9^53 CW«(1 9t9t 

r^i r®^ f®91 

C9 f9c»(9^, ®i 515 i 

—4953 r<P, ^{%W5 53C5J9 <^9 'SlRg'^ C*f^l 919 I '•^’9^1 ^ts3t3:*f?( 
»3C*3 (Setlf ^tC?l C9, 'il^ 'SJ^’ST 5tf^® f^' ^C5 iil9’ vii^ 

^f^9t5 f^9l^ ’^®f^ 91 f^53-9Tf31 ^r99®t535 C9^H'S C^'t^tC^fl 'SitC^ ? 

^f%5t-l?5t?:® vi)^T5i 5 ^ ^tC^, C^'^sfsi^ ^ 1®1 9tC® ^59 9t5 

91 f(^C9 I 9^9^ 'il9*(& ^*(*'®T®1 I *3^ ^^f9® 9^9 

9tC^9 ^t®1 '£ft9 «lf® ^8 9^1 '®3'89 ^C9 i ^t®t<ll% 9tC® 

?t^C9 ^VS «3t9t9 f^R9 C991t9 ’*tt'?l ^C9 I -^tS 9^19 TO 



c^«n 3Fit^^tf®?tsi m (Circadian rythm) 

%5i? ifii ^tc^ii ^t^5it3st<j ^t?i'®c5im 

f%:^i, ^1 t5 I 

’ftcsi?? 5i?iti:?F ^z^ ?ir^l ^£1^^ c»!f&c^ ^z^^ *<c^ 

»ij?ti?^fc^ 'sitc^itf^^ ^«r^i ^z^ ?Ni I 

vff^5|tefe >!Sjt^®tC^ I 31C<}J ■^t'®tfl '^ifsfqf^ 

srcsr (Kimograph) 5^T*l^ ^C3}?f ^PSl 55 i 

5f? ^m5 5t ^tn5tcs^5 nfir^^si^iTTO ^®{5 

^»jf5^'gs 'Sl«l’5t5 ^^Sf ^tC55 i£l^^1C5 ’«{t®1 5l 5?C5 I 

^t*5C^5 ^«I1 v£lt C5, ^C5I9 <1t^t5 '«^t-s?t5l1 

CW^l 5t5 ( ) I <2t5t5 '«lt5Q 5^ ^«ft55®l 

nt€5l 5t5 ( ?(tC^ Tiz<3 515 5t5 -sitlt^ 

C5*lt5 *^^515 %t«T 5t5 I ^t5t5 5«f^?t5i1, (^f^l, «t5l% ’fsjefei 

TOt5 R^5*1 ^55 5^15 I RR5 C5^t5 

^5T®f®i5 c?pti^ nu^ ^\ I 

^5tC5 ?FC55'‘I& C'f'Q^I 515* I 5Tf5 5® 

‘■£l?PWt'^5 #f5®1 *1^:95JC5 I f«fWa 

C5®it5 5t® C'^tC^ nt^t5 ^Ctar v£li[1 (;^fC55 5? ^C5 5tf^5 

«l5tC5 55!1C«P?11 ^C5 5!^lt5 ^5 ^^1515 »il3l 

55 I v£|t ^ft^l^C^'e ^?f!^'l-55C’SP5 
5jc*ij «rf® f*f^ ^-5t5 CltC55 5 n Ctf^l 5t9 I 

^t5 v£l5i& t£»'5 <Sf¥t5 f%55C^ C^Z<^ 

«srt5 5T^t5 53x5 m ’tC55*tt’rtCi:5 y£l^i^ m\^Z^ 5T51 55 I 

>il^ f%S(C5f5 mh f5C»t55 5C^1—^£151 «Stf«f?;^ Jl^.ar C«FT5t5 «lt55t«r 

»i3l5 5T5 ^t5t5 ®t^t5 3155 %i\m 5f 5C5 5t5 t£|^? ill 

C?P55t5ta! C^t5t5-®t6t5 ^55 ?PC5 I nlt‘*Fl f5{»{5«rsi 

«I^C5 5*C5^ fgsi 5T^15 ^55^ ®tC55 5t»l’5TC5^5 C€ft5t5-®t§t5 

’l55T^5l5t tflC® '® 55i 5C® «it:^ I fWCJi? 5C5]^ ®t5l ^C55«ll- 

*?C»i5 ^ttt5 C^t5t5-®T^t5 »r55 «l5[n1C5 ®Tt?5 5**f <lf55f®® ^15 CSfS I 

C5p5®T5t3I 'S?t^t£*5 ttCW5 '5l5^tC5t5 5t5l f55^® I 
v«^<& 5S?<2n^—5St^f5®t®T »1t5t5*j®; C591t5 ’|5t5 ^5* 



^t»Tl C^fsCS "Bite*!, 

c^Ht^ «it<r i <iit w%^z^ 

f^C*f^ *i?5C‘t3 ^lt'3^1-’?!fC^ ?5f<ll |5J;5T1^ -^sfsi (^ 9 ( 5 ^^ «|f«ft?J? C^f ■^ttH 

^tc’f 5iti:B5—^<^1 '351^^^ ^t?} ^r«Rr«f ^?p 

I f^i ctf’ii ?^rc5^ c^, ^t?ft ^?'9 

’Prii c?S^1 ?C»l1, C'>\^ C?, 



> 5 ^•^ f&iii I 

^^-9\^z^n ^t^c*tt5il c^*tt ^ifajss^l cw^it’H i 

<ii^we cw^l c-ncf c^, ^tz^U «t?i^-^5ij?i •s^V^Ufk I 

-at^i 

»ft5tC«lT ^r*f R=^ « ^tf3 11^, 

v|f«ci5»r -sj^f^Jtft^ fajsut’ism’t i ’!W?i*i 

(Drosophila) C’^ZH CW^I c^, (Pupa) Z^z^f 

^ft^r sitfl c^^^sjti^ c^t^i c^r.?t^i mi :><t-^^ *iz^ 

%^nVs «it5i^1 ^tf^ c\ c^w c^ft^e c^^zm -Sit 

ff5j-iit% ^1 f^'^5 "FC?, c^l^'Q «tt^5 

sir«(i ^iit^’t «*tTc^ 1 ^r5t?i ■sf^t^t»ti?tia^w?i 

»w^ 5f^t¥t«i^rt5i<3f%^ ^1 ^tc¥ «|R% 



«str* 




[ nwi 


m9r ^ ?{t^ «ft5?c^ *tt?:^si i 

^U.um «ii^^ 1 c>i^tc5i'« 

■•^11 ?it« I c’^m c=^^t?i 

51t?I, W 5?^t^t*f5Tsrt ^1 JT5}?1 ^1*Wler ^?C^ ^ICiJ f% ? 

?f5c^l vif^ c^\ ? tii, »t5i^ cwr.-^ 

f?5( 's ?t« ^tf?i, c^t^T'e ^t«*i^*f^5 

=11 ctf?!, ^'^=1 '®t5 ^5^ f% ’ftc^r f 

nft^l 5r«itr=i1 I mw 

c?«^l 1 ?? =it3f c^B^T^^?i >5ft»i:-'£r>^tcJT^ 5rT3ji-, 

Bt’l ^'sjTfff wc® ^f'sC’qN ?N 1 I lilwlsi 

>f5it=l^tC^ '5lti:5^lf^^ ^V, C»l«(il^ '5lf'®J^.fl®t '5lt’^3[t«5l 

’?t^7t'®T?:^ I cni^ ff=i ^i 

fk^t wt=ii =i^f t 

ofm] ^9, c^^feic^ ^ttw?i m«(t^«i cnz^ ^1 

C?' 0 ?l 1 lirM^ C «1 sfC9J C= 1 «f^ fwcsi ^8 
c^z^ >i5i?i ctf^rs 1 c*f^i c«i, ^tzmt ^f? 

^1 5?^^ <5PJ^ ^C?f^2T '^t^l ^Z9 ^ckf=l ^t*f? 

f^f?l ^i^»!t«ic=i «i«f5 ^tcw^ 55if|5T, 

^?)1 ^i'5tr^^'®tc^^ ^ti:?<5 eito I iii’*(n=i c«f’*(l 

*itiR§ cn, c^i C5pt=?'e »isi?t cw^tc={i =11 c¥=?, «it5(tc«r?i 

11*1 ^8 5C9T fsjsi 

=11 i^c5i^ ^ =it=if=i^ I 

<il^ ‘5TC^‘t1 ^'^sie TS9\Z% ^f^^rc'3 ^ fef%e.»ltf^^t« 

yif^tc= 1 ^ mV mz% '51«();b;| 155^^1 9lt^8r;i=¥^ ^C?I I 

?ltc« \n%il f®C=l?J ^^< 1 tlf =1 

^cii^ =?i!i ‘ii^iN c?^i c’tc? m, (?=? '« 

^Ttf^^t^T ’ft?ii '6 >if%?r ^^*tr«f=i« ^i:«tl i 

feff ^» 1 t*(tc^ ^ »!^151 ■»ff^=itc*i gtn-^Ri ^^z% mm 

wM ^*T«rfT <*rcitc’r ^c«i^ i 





’fc^ I »i5r® 5^r<(r<i«i 

"siw 5^f?F£fvr fsff^^^ c*f<ftcs(i 5!^^) f^c«r^$: wn 

5lC?r «2ft^5 BCSTC^ I «2f«fH'iftt^ 'ait^^tsr 

«i?ii:*t?j c^»!i, cet^i'j^il, «{f^':^?i?-*if%5 *tlt'*pi, 



5s?^ feat 

f&:af «f, 5f ’6 ^ '« fjjfeta, 

r^felS ^rC5? f^’rtC^ fhii 

flNI I I 

^;t5? ^?t1 ^^TtR ^C'5»l C^^1 I 

«stl% c’fsr^i ^tcf, |its?l%l?f 

^tW1 ^1 %1^ 

«jt5i^1 5ptr®il ^ ^r»T, W c^i^l 55 

f^m I ^t5tC5f5 ^ ?PtC9!l 51 5t5R f5?fi*t«l 5FC5 I 

C^tC’^S 55C91 C^t^l 5r3f5 ^t5t?:5T i? fj^5f^*l ^51 5t5 ^C5 C5^1 CT 
«ir5s^^5 5C5. C^t I 55Ct5 

C^ 555 5^ 551 C5C5 ^tC5 I 01^ f5C-l5 55115 ^ft5f%l5r5 5»t1 55. 

5Cl»1-Slt5f«i85 I tg5 5^ 5C®1t—-*>5 ^^5 «ltC^1 v5C5 *rfC»T 'aifC^ll 


>'3 




3jt^ fSi^ ;^c?i ^<191 «it3r?i 



r^r^s #t^t« 'or^’?t5r~’?n c’ifc^' cMm ^^ifc^f a, 
iit5;g}5fl r\ ^tc^ii I 

^51, «i<t^ »itfi <orti:»ii-fifr«^p9i=? ’^>^®1 I ^<i^i 

5?1 fwc?i «srf«^®TC^^ 
^tai I ^t:®ii 

I ’ITWI '« ^tVf[\ 51^ »!tWl '« ¥tC«^l ^5r-«f«T^ 

t5^ ^t5tc*ii ^?il 

511 « 9^z^ l^tnl ^1 ’^tnt 59 ( f^3{ c*r^) I M 

5it3jtlT f^^?f ^t5, 'il^l 

^C5 ^c^i-5rfJif%lwii ^*(5 ^tc®!t?f msfta \ 

3i^Tr«r^ t5 C9itc^5 c^srtir ^1%^-2r»(tc55 sit^l 

cK»r iptc^ii c^tcipi? c^tif 5^^? I ujI ijt 

»riftB5 « «u ^ttwir ^twn 5t9i f^f%a cwft^p^j? ^ 

fiiMu ^tcif ( f63i zm ) i 





5^:5 «|»!f CW9?f1 t tffCffa 8l& 

'®{tc51 ^figj 5^0^ ^sfi^ 

?C«T1 4; ^o* ( »f^a 'SlIC? ! 

<^t »T5H^ ioo-H^ 5JC«(J Vo <1-1 Vo IJI<I C5^?| C^CSf ^5^ '®t®I, 

c^cq «t5f, 8“ C*>^C^' '>5so-tfl? C<1C®T '«t5T, '5lt?l S^-M 

=i1cer ij-j—.^9Tt^ I 

i^^^ 5i*[ s fiff^l& STCSf Jisff^ ’^‘=i '■^?1— 

(^) :>, 8. —, io 

(^) —, 88, 848, 8S55>S 

(‘sr) ^4i5>, S), fi 

(^) 

>, 'i, — 

ms fiJit I ^^C5C?j '^5=1— 

I sit\ ^ <1 ■' V ' ri 

i; * • \ri^ 

(<{) ^ = i + 8-i-'^ 'i-^ H4 f v + ij, 

^==^+4+b- + i + 8 + ‘1-i- b-. 

01) i4Xi4, iSXi'Js, 

's^i &>f! *. f^R'® 

(^) *p, ^ 

R) 'S, — 

(5t) ■^, —, '«, ^ 

R) % 

8TN«i^f» ’lt»lt'^tf*f # ^**1^ 







« fwt*^ 

(^) f^5—, carn¬ 
et) C^—?, esf—iJ 

( 51 ) 

(?) C»f1—?, C"^l— 

«j**l; "T’jr^fsii mw c?c? 

(^) '?9ajs, ?«r5T 

(?) ??^9T, — 

(?) —, f 

(?) ?t?, 

( c?? ) 


«l1»I^t3J5t« ’IW CStsMI r51*51ll I .A? Ji3|5 «ll»I^t®?ftT 'AS 

?c?i? «fC5r C?«51 

c^wt ??, '*15, «r^f^ I '5i?t^ 

5?? C% 'i)^ 'Slt9I^t®?1 59!C1 

ewe? I ?^c?w ^u^]5. I 

^e«i? ^^e?? fwwn ^e?w i ^tf^?tc?i? ?c?f ?c9f 

?cw»-^?1 ?"?c# c?te^? ?t?nl ^e?p?te? ^w/.®!« ^t?i 

?te? fw cw, lilt ^tc®ii ?e«w ?e?i «im?t?w 

?twfe^ ?tc? ?? ??i, r^ 'Sir? 'e^<i?ai I 

cw??sf?e^ w^tew 

®iT?t?t? cell F9JC? I r??T^ r?« ?e'? ^tc«r 

9??t?t? wfe=si I ?}t?te? 'ffkm f?e??®tcw ^is?c?t?j i ^t^tsi «rf^ 
?¥? «it^ i?l? ^e9 c?>t^ ^?®!l ^6 ?jt? twsr? ?5?1 I 

'Sit? ?? ib'-o I '5lt«T?'t'®?1 c?i?s 

5it?t??'w ^tnitcwtw' c?\? Hf^ ?sc?^ ^kw? 

?t??i5nt? I (ii^ 0z^im «r^ n^wt? i 



^'i9'tf%, fits? i'S’4%, 4’i%» V‘i5%«?ta 'sitlf^^il^r 

^'^/o» '*irasit«i I (ii^ 

<p?i'i I 'Sftsi'fcwa c?c*f 

"^?|9T1 c^z^ "sitsTapt^ai csl^ =?p?:?i^' ''itC'st 

I vii^ ^C«» f^ l 

cwc^ta" ^e,^,ia '®it5t?ft®^flta <ira3it*i ^3{ i b;j4^ satcsi^r 

C^f^1 0\Z^^ ^(1° *1^ '«lT51^t'®^?Jl 

'sta'S'ac^ 5?i 'Ob'?. gs[ I <ifa3(t«{ 'sja’sD 

f^l'^1 CaCtBC^ ^tsitw I «(ti!['Q 

^TMTc^^l 5^ at^1 ^v;^-1 'Sit? 

at^l •^ ?!?:«■ i 

(Destructive distillation ) 

( Bye-product ) fi?*ltra 'sJtC^I l ’«C»ija '5llfa«ft?l^ 

^<i#*ir?iTa ratR^l«ic?i?j 'staim T5§*a efsf ss ^zm i 

itovj* >rtJ3a ^tal =iscaf^r<?i^ i cwt 

ap^sita ^sia cn at ^^m^ ^rf^, sjtcnr siu^ 

n\z^ i sit 

I ’11*^51^ CfrRi c^c&, 

«(Ta€ '!'•» ^as5i n'T!< f^c*f «l1c^ i wi1^§ 

c^r® efi^^ ^z^\ I 

rs ¥tC5it sfts^ f ?rta 

^z^ fsic*! ‘«(tc^ ^z^t I «ii^i®i m 

^£(^ I 

■*^31^1 ^ttf I f^’qs ^ifaf® 

mw I ^ ^^tc?i?f ^um 

^tft^tf^ I m i?cwm mnn^ 





5111^^511:^^1 c»f^ 5T?ii itrs* irtc«[ 

fapc?itc«ft§ m ^t»itsft c«»f 

<«rrc^ I ntc3[ ^tc*? siT-ntcsfi 

I o£i^ cw 'e bsff 

1 

5rt5(t^^5f CB^I W(t9!^t'® ?tc^ I 

^fC5f?( CB^t 5Tt<^ ^CBT «if?l'e ?f?C5TI?l *ltC^ I 

fiscatBi 


i I (^) '^ i (’«f) 8 •, (^) B-S ; (^) > 

^ t (^) Vb •, W ; (^) *5 (^) '5lt5^5^ 

«> I (^) ^ •, (^) ^ i (^) 'sd *, (^) B1 

8 1 {^)^ (^) >11 ; (’I) ^ \ {^) ^1 

4 I (^) ', (^) ', (■»t) i (^) «It>}51tr51 



1 c'ltc’rif ^tc«rc'*{’B R?pc^ f%l 

Jlt?^ ?c^si ^1 1 C'tlC^ir «[tttf«r '«l5(t5!I “life's fe®! I C'®t’R?i 

r5;’*5?lt «ft^ C?, ’jRft ’src^il 
(Heleo-centric theory) -astc?? 

^':’t ^t«f1 ?:?ir«C^5( ■sifil'Sifl 

as«j«C5®f I ?!t«rr?i ^1^1 c^t^T 5(^^tc»r^ «f6t^ 

f^f^'S J[^^^ t 

m f^SStsi >!m ^^1 ®lT’{CW!S( I <il^ 

fi|»J The invisible college l 

ajs^'eOT 5|t?ii mu ^?r 

vil^s f^Sltsi-5^T5 f«ft® I *»WC^1 

Ji^jifMc^?! jftsrc^t c^«i 35C?r *tr?[c»Ts? i ?itwi 

c’t*! ^W8f w.^\ 

«{f^^t^—-fw ?C?I»T ^^^jt'S-ifl I 

^tc« «i®'®3i ^c®T I c^ c^t»[e »rNt« 

?c«®T cm>rr^i&?{ w ^f&*f ^s»^tcwT?f f^r*f« 

C^^SI oat C^e^l 

c?FC9ii ?i:^ ^1^^511 

’®c^^ cat’ll f^^tfi^ I m m ^w?, »i*Jrt5i i 

^ c^i f¥\^^ *5'®^11 



cnt»!lll&fl C’SPCWTt^ *T?<<T1 ^t«(t««t^: d'blr ^C5(?l C^»?t VH ^1 I 

C^CSfl csT^t? f^^si C^t I ^T5CW 

C^»*tT rm*\‘l C^^5!1 m =11 1 

c^m\ (<iiTP. is(t^, xm) fsi^ff5^ 

( i ) 5IC<T »!^«{«(5r ^^l^ ^t?lfe^5t ib'Si 

>TtC®T I ( ^ ) 

nui^m (), («) ^t5t^ ), (s) f®. 

^U^ ( i5t^8 ), ( 4 ) 3Tt5l ( ), {^) ). 

{^) ^c^. ( iS^So ). ( ‘^ ) C^tfsr ^t^Jl ( iSSi ), ( s ) *ltl%^'?[i’f 

(iss® ), () '^’T- (bs»84), (ii) «r“n^5^ 

isi??«lt51^*f ( i5>S4 ), ( ) f®. X*\^. 'e^llfw^l ( iS>4‘^ ), ( i'® ) '®»t51^ 

(iJ»4br), ( i8 ) f%R?^Sft?t f^a{ ( iSib- ), ( i4 ) it. CH^\T^ ( ), 

(i4>) (ia>^4 ), ( fn, «it?i. ) I 

[ () f^f^l cm. f^. m. 

C^C^Tt I m*\ I ] 

irrs 


cmcm nN 



^^T*! 

^t«i 4rii- 

«R 



’jf^ nti I c*i^tfi^ 



Jff 


C5i\*itl% ^<isf 
»T^t5f ntir—cJT^ ^^9 
«I9t«r Csil*ltf^Cf9 cn f9t«f9 
«riwir f®T VC9 9ff^rt I 



( ^ f&'C^ ) 

i (^) 3 c?^--^t^ =^3i’lt'5 ^1i:*T 

^fs S^tfeC'ii Rlb'lf Ctfri’ifC?! ’Tin I 

«{^«S; »=>p|% f|s^ i^l 1 C?’^tC'Rl 

i^t5 I 



^ (^) ^ (^) i (fl) 


i (’<)-~^fe*l?J 1 «ltsf?l1 C5tC^ CT 

<stf^5i c?R, ^1 fS‘j?'»tc=:r 5IW ?t'«tl ?Jt?]' ^11 <ii^ c^^C'S?r »m?f 

^*®?n8!r <2rf^R^ i n?! m fR c?^C9f 

oQ^j^ 5 R?i »jc5f ’ft'#! ^<t«. cv Rfs^^, ^1 c^wi ^t?r * 11 — 

'srRRgir * 155 ^ fR 1 c^)^zm 3it^tc5^T li^feg ^Cf 

«tRi c«rt?:sik?j?r ^8# h^ iR cf’srtcj^l is?r \ 

c»i^ ^^l Rc^f wR^ "sitw ^R mmw jfsrir- 

»*!Rtj:?nf ^ ^tc« HV m 

fR c?<rfr=ii ^ I ’R ^^vs fR^Rr 

c?<ttta[1 ^tcf 'Si ^^^1 ^15^ fR I 

:> ( 5 t)—^®i ’f^'Stt^ c^Rit nm 1^ \ ’mRit^RnH 


>8 



f^*srf^5rt«ic?i?f c^i^ut'a c^tfNr 

*jt^s[tsf ^c*sr?i f mw i ^’ftcw 

5pr?isi I f^fq 5.8# ^itM »ft%fr <2rf^l^ 

^ikmu »rtfetc?5?r ^fcsf "?^1 om i c^®ll^ <2f:w^1^ 

(.wjm ^(tntscr^i ta »rc5r »rw^ ^t5 

5?]ti5i^t?f ctiz^ c^t^tw Tt5 I ’m 

^ (=^p)— c*{^ C^1 

I ^tf^, 

^i%>is^'8 «ft^ ^«,>(tff ^c?i 'eds? I ^c^C’slf ?[3 ^c?fi?— 

(>) 55TfiE3[ w:® f^:ilJ^t'2ft^ (5) 

I m^ <ii^ «(??(:«t?i 

f^®3l bsffl ^J?ff?C®1^ I <£k f^-®3}'? 5fC1|S^ I 



^ (^) ^ W ^ (n) 

'sjtff^ Tm ^Izm I 55ifei 5fC5? '^tz^^ s[C<(r 

uq?p^t ^tC^T i^C«l I ^C^JT ^*^1 

^t»i ^VB\ I ^z’^ ^t^5i c^t?itc«i^ 

c»ic^?r I «i<fT ?>*r?p:^ c?^:« 

mx ^Z^ I 315®T fl»T «ttf 

di-^ f^fsi^ I ^9\ffeC35 <2twf^^ < 

^ ?? ^tw 5i^ ^z^ c^t^r i »r^»T 

t^zm =?t^ «itr^i 




>lt^^ i!^?l'j ?j'f^ I ^sjjjf '5j'j:?i;qt^ 

5»if%3i c?^t^t?r i ^c^sr, '$t?r 

^? c?’«(t^t?i mw I f%i ^?[ c?, i£i?[ ^pc®! f 

«f?ii:«i Bs^fecai ??{I 5snl%3f ^w»{ I m jg^l- 

ctf^ c«r®, ^k®i I 



o (^) 


« (^) 


vs 01 ) 


®t»T ^nfk^ JR11 ^t^t «(ti:^i HfiT r^t mc'^ ^nm'i i 

c&^l C‘^^ i ^tc®1 'i)f5>!*^ 

?pitcsi?it^Tt^ c*i#t^ ‘f^ C2t^ cl^ ^tm \ 

«i«rs( mfm i 

«(5t) ‘ff cc5f^ c%^ ?f^tfii ’ «r<5{^ c^ c^'t^tc*! ^itc^i^tir m\z^i 

ift c^t»ti ^1 mf^^\ si5itc^?it?i ai^ ^ c^z^ iif< 

C®t9l1 ^C5fl®T I 5STf%3f# 'Slflcil^ I 

8 (3p) i59ife ?4c^^ ^*^rt ^f% cnc« «rtc’^ i c^#1(:?iij ?R 

c®t5T^t?i 55^rE6cai5 ^Z'^ > ^51 ‘staa?r 

8 (^) c^ ^i^z^^ 




“Ttljflll tWsT [ 

«?f*(’15t**f 5®lfEEai ««rtc^ I . 3TtC51 ‘f? 'SR «ii%^i:^r 

^ ?|SH xSliT^ C?5t?« C^*f I lill WCSf 6®lfei «£r^'5?Pt?(^ 

^R3Tt^i is>i« 'Q »ltTO 
B:5!fB55 I 



8 (^) 8 (’if) 8 (?f) 


8 ( -n ) iiab* »rtc«1 f®. ‘f? '51^ ^ cw’ 

®9Tf55f'i TO I -£i^ ^tf^^tc'® 'sif^?r, 

^pcoffartft^ i 

tf (^ ) C3i=¥ti:®i?J =^5f ^fwaj 

8it^ t5 Cf'^il ^t?i I cn^tc^T '5(%ir®t?i1 '5if®siC5^ ^^rtf? 



« iw) « (^) * (’f) 

b»f^ I bsl^ I ^J'SR ( 15% ) 'SIW 










4 (■<) "sic^ic^^ fr^?! 'Q 

’1?!^';^ ^Um it^ ^!i ^ I 

4(^) lf< ‘f^ til CTO' 

?f»lf%cai?| ^1C3^?r 5«^f653! <2|^f^c^ ^8f« ^fii®if%^ 

1 mfwn ‘f? f>.9ft?i' I 5'5if^3j 

^’tt'S^tft m B«ifB&C'i3?5 '5it?ie ^s(f^ ( 

( ^ ) 55lf^3i tf4^CPf? ^U'Q 5.C?I 'QC^ I I58lffe3l 

ts^lft^l'®** C^1WQ C^t^'C cm 65lf^3j?l ^t<(IC5l 

s^'NI «t?|5t?l f^^t'ftCi^'?! I 



«» (if) «» ('^) ft> (?f) 


^, ( C^ t^Ttf^?! ^*5!? C?^t^5l1 ^C^l, 

^1 >lt*(t?|*! 55ft5?‘8 55lf^3l 'Slfiattc??! «^tc^ ! 

^ (C^C^r «(?(»[« ^5| I ^f5j 

^9 ewer's i2fwf%« I 55iffe'a! f^^tc«r?f <®ii^iT ^pot'q 

—cgtfRS^l^ ^\5f?r i 

,£|f®Jli^ '*t« CT 5’nfelC’l^ f^ntc^ m 'Slt^ 

4^^t ^65 ’i^tc^?! f-f^ %rc^ I 


K%. 









^2|?f 'S 

5> I C«l ^Ttl& C*f<t1 ^t9, 

c^itn ^1 5it^ c«ifc^ 

c^t5? '®Jtc^ f% ? 

«it 5L I «r^f^?l m?, 

^t^'S C?PS{ «^T!{ «|T^'Q 

C3p^ c^% 9itc^ r 

«f>*r ® I f% « 3i?[?it ^ ? 

i l >?tl^ f^asT <i?t<i c^ ^\^ 

^im\ ^tf%, cm^l, 

5^1 fsif^« ?:?ic^ I ^^ft< 

^t^T'e m^9 5ic*(r Mm f^i ’r«ft< • ’^wt< 

^tfr^tc^ ^ <ic?i 3ptc? 's 5ft5c^ TOgij ^tcw «r«*t^ 

CHII I 

c^^rc^F ^1 I 

^l'?1 c<«fc^e c«ic« *iTt?i i 

•f^ Wtc< 5|tf^ C^C’l? «lTtgl^f^!lt3( C»l&l aj<(tC!T ^?lf? I 

mm 3itf& c^«l « 

»rt»if¥^?it*f «irtf»ic«?r f^«fc*i m '»iJH{«(f^i[tsi c^fn^ 

^ I 

c^vm 3f^i iwfi^ «rtf ^Z9i c»Trf^5t«i ^ vn^v 

<ii^t «irtc^i f^ffi «ijtf^® 



«>»< 

c^H ^?c®T 'e c»rtf®^t^i I ^1 

«iJt^f^f^^t5i aptc’srtsit^^ '« 

5.1 m c*it^«t C5i^ \ f^% cfefflf^is? 

«rt^^l «f5T C“tt^*l 5^1—5ftcef^ |^?I1 ’SI'lt ^1?r 

c^% «S8T c*fl^®i i 

c^int^ ^ m cn 

^ l UEI^ 

^t?r I ^c»T?i C’pcaje i ciscs'e «*!t 

afST ’ftw, ^zm c^®Tt^ i 

« I 1JC5T1 ef^ 'Q ^tt?!?! 

vu^ f^«r vt5Tt< I cntf^Tilsf, ^"sjtR nf?tc<?i 3?fC5r ^fk^ 'Sfitfn^ 

^1 c^ ^tcw^ m\ ^g >itgt^ i 

■^rgwt^g W< farf^g ^z^ I 

r«f% « «^i?i fiigi:»t*i i ’^icgg ^it^lcgie 

R9T, ^g=^tg '^zm ’^fs gc«i ^tc? fgf«^ «i^Tg 

bssit^ W< cgsfR—^f%'^ c^sr gjg^tg ?g i 

mw t^tff^ f^f^cg t£\Z^ 

^:¥g ^z^ c^t«i1 i ^^ggtg ’rgg cm^tg 

«rmtg gs^tcw »it^tc=^t gg i ^'®fg ^ggtg ^c® fsjgtfgtgg 

gjg^tg ^gc^ ^g i 

gfcgg ^Tgti:»fg *tl*tcgg caitg^’t Rig ^*»t«f egg 

gg I 0)^ '« gtgtwg fs^egg cm fsif«r« geg »ilgtg^i^g 

»!i9r cgfitg 'sitcg i 'ojtgtg ^cfTigtRig g^it *!tgt5i^c®tg 
*te^, gtg arc® Reg ^ig eg*ggtg ^g ^m\ 7[z^ 

cg^gcg ^sitcg ^ c’tTgT^p gl "tftgc^ ^iRg^tg ^ig c^tc^r i 


«tg’9’*rg eg 





»I 9fi 

i-i>, •ft# 

^^f^5sst=( >ipifa 

fif^efBw cat® 

sff?I?|rt«1-S 

«I ac*i“r irH 

'^'la uq^C=f "t=f 
c*ft:+c*^»il a#itH 
81 a^sf ac*fiH1^Jtf 

c^t^ f>i: 

'Stt, *1!^!®?! cat® 

«I >ltf%*ia BclMtaita 

’It^l «ia f^fef^ata Opf«fai 

fawta ' 

® I ®tcaa*it»i ®t5#t 

•>*IBI>, c’l^ftat^ c^^ 

sffiijpt®1-8 

n I atar’fla 

<!*•, n(#*t^ 

-ttftfac^®a 
•ff-BH at«r»fl 

V I ^“Ttsi^ta aH^ti 

m cats'® f#f^ar 
«tjt^ tc»ias|f5nr 
^zm 

^fgl^tshs 

»I asa 

»ft?i 'sra faifyata f#f^ar i 

fawta ^zm 


5 • f ^5^I8H«r»Tt^ m 

^3^^r>T cat® 

( »|T? Sf^-^ ) 

I «fcata^ata csm^ 

1^1, c^iaf fet^a, *ftf®ttfa 
^ ^fij¥t®1-«« 

« f Clcaar^ata nt^f 

H^b'. fa.fet^sf 
cnt*. cjft'f'^a 

^8 •fa»t*rt 

i's I ‘Upa Bapa®^ 

«»8 fa, «r®tntf?®j cat® 

^ 81 «fa« aaf 

’ft^i «ia fsi^%ata f^rfsfai 

fa®5ta ^csfBf* ’^r»ia't®l-» 

I faata a^ 

7. U. F College Road 
New Delhi-1 
I f?csit«i ata 

^ataa^/®t: fa. facatt 
cat: f^sf^itljrsai, as *ra?tii 
I ata 

^a8ta’p/li5,'9‘ a'^afc*itaa ata 
f*r-'S'59, ntf ^ at^ta. ata^®?fi i 
af^ft®l-8i 

>*»-1 ^m\ fatter 

^«(fa, at«fl ^casr ti^ 

bs I ^«ta^*aa ca 

«ra caf®« fa‘f^W 
'oijt« IcnaFtfaar 
fawta 

affiiaitsi*;* 

a* 1 ^t»fata 
aai^ia, 


^^atW'WFSf 'sStFt# 

^caofsrata fttra a^a atai at^ff a afaataf-* a^ca ataff^s 

«'»»■> ofaat!^ <3*1, atnar^i i^^ca «fat*ra a#a t!^a 







^ bsijs 5t?*t 

s Im 's <<1^(5 

c^^ <9 ^5j9i^s(t? bm 

ji»\.«95i-f®—^tC9\9 mn] 5t5=^^nt?ifc?i^ i»8« i 

nC'Slt^’f “f^5 C^t=I ^1*1 m 3P® 

5^1 i "tfe '« ^-?5rf^f 5^ I trt 

5flrc*r^ T“ft^ ^ftfncufist, cfjisf 

^tcl»fl?w «ij9!-J5*r-f« I '»rtr^?i c^r^tv «if '«<r55*} 

c?c"ifl stf^^tll I '•it'^s I ?i^iii 'Itc^ 

^9,-^>}.f^—jit^jTt^fsf^ «ijtf*f® ®t^- f«rc«i^ ncii I cJT<t?:^« ^5?|f!S9 

I c^f c^^ I ft 

(Hofifinan) nt^*rtnt« 'iss ntC«l I nc??! t 

(Hallucination) «»V^1 'tf^r ?lts( 

wtfl «t<«( ^iiiT5Jtc!u iit^»i m ^na ^t«0tf^^i f«fa 





«rC53ir ij? c^fl’P ^’ifl I 

«Ti:^ I fs 

^t5 iic?—'«fta'« f3p I jofi^ 

*f'?C9i=r I fV^ ■■*t<*i f¥— 

^?i^iijt=r f?^® I 5rc^^it»ftcir 

n^’fi 5f«^tc^5r 

^ta*i 'Bisin'^tCHi ’RH ^r«ii c^, 

fjft9 f®f^ ^rn^TTI Ft»!tC*^!l, 
®la^ f% ^r«f c^U a’Fr'i 

c^ml f®f^ ^it^capt^Jt** (iO'"gm) 

^t^c»s=( I ^1“6^ I c»i^ 
"Bf^far^ '8f5?'§f®3 *(tc^ f®f5J I 

»n9(-ugjj[-f®-.a 'sft«6tf nfapi:^ 

?CB|| I 

«it*itCT« sir-i? a «t^s; 

spc^, ®i =in I 
sfC^fT® <*| 

’i’t ifca I si|5ift<p 

^fa?l, ®t(S l®TtPra nta^fsi^f c^t^f 

'«it*itiwa sitifj I aiaipta 

’rat^ I ^ra c?i«rt a^*i 
I «itc»ifa^ta« 4it^- 
(Pre-coIumbian) »r'^’^f®a '»f«r 
a)^ ’ff^-'nti^ta aya^ta I «iitafci»¥ 
(Aztecs) « Cilt%aif5f iMPfal ( Mexican 
Indians) 'sr®^fjsa aja^ta 

"^ac^l ( Peyotl cactus ) 

'« ^ait® (Psilocybe mush¬ 

room) iiia*s a«fa^ cjffa*^ '5?t®ta <«? aam 
ei^t'saj j ^sfa a»(taaraT[ai ail ®ataffa® 
(Aztec triad) cac^pl faatna 
(Isolation) a^wa caaa'ftfaa (Mescaline), 
(Psilocybin) «ria^ 


«fiiFf®^ c’^rc® nt'sai ata ai i »!tl- 
>rrafwaF airtfa® caca? fatna n^wtat 
(111 I «rta 9itl>rlaf^af 

«itaai ’ftl atl (Rye) ^ftcaa 

atats 'BTlanl ataa? ^aaf aa^aa 
lait^ I 

'«5i-uia-r® afCta, aaifla, "ataCla ®aa 
^r«at3jta i '«it^gnta 

®f® aii|-«<i3T-f® «••• vtail aRi 

sptaa «scaa *?«! cnt® w\ ^t^iaia 
f®;iT-»l’ ^t®ta ®t»il acali 

•aafwa * 55 ^^ c^rRa^a uq^pataii 

aisi-ia^f-ts-a tfta « ®»ita 1 (flq-iii>f-f®-a 
atatafaaf ^lia ftciaa a® 1 

•ejtiftn «raa 8|- a^i nfa®ta 
^ifar’ftrca’pa a^l, ca?n® auaaa. ^ 
-fir®tf®a nfaa'^caa acw acip 1 (aa na 

5ta «!T5 a^i ^raa^af5§r® aca 

cac^ 'eci ^ftarc^pf^^®! 'q 
.^« iT acaa ®rai naa^ ^acac^as a*^! 
c®ta caFta c^Ptai ® atafa^ ’siaata 
caai ata 1 

®ar «raaita v rtr=p 

a^gii Faa a'»i»it® «pa^® a?*iat5ca3 
c^Pt® faca 8i« at®ta «icat«fa 1 «rra 
5 ta fla ‘aaf atnti? ^rnti^r 

»Hfj^al 'a?f®apt« aa 1 ca^ atata 
^natca Fipapa *ifaa^a ad 1 

f«ra ^feaf nw ata aetata 

naa^ jfaca fvca aita^® oral ata i 
atail a»» cat? ^•«* attcapT'sritcaa acai 
®«aaa'ata I'fHfe uqa^ ^f§« f^1 
^aata « faf®t ^^fla-p cata^ 
ca« caata mm apaaa'ata«Tca ira 
ntai 









^csr^cwi c^, utai «• 

’fl^taPt^fTt*! C^C^F i«»» *lt?CaFt’3flt’f 
»l«^ 919\'9 

?ratl6 f??i s^?ii 

^jij c?c*ii I 

®t^ 5«5, fsifwfe sitaT? ^cjN 
'«l^{%<|t« [ «pts*i 

’Kt’Fl «ft«<[fH'^ 

C?t^ C^^T, ^r«®l'4| 


C Serotonin ) I «f£?litM‘ 

C>1Catc^ffj{Sf ^«fil « '£{^16 ^f»ftSft« 

?1 1 31^:^ ^C’T 

C*?^ '^W ’»(CiiT^ 

l%-Wt'» 'Slf^ssati! ’If^l*'. *ft«5t ^15 sfl I 
•««!-£JT-r«“-il 'aiStf ifCJfJ 3T?r- 

’«[■< 3^iiir*i1‘ Cflt5t-£tto«(^- 








N 


O 


c 



%^^ fea 


r«a«?[ « a.t’® *rtca I '^^’S 

(Jl^<[1 5fi®j ca, uQai-4|3T-f®-^t^ «if^- 

i8«ta cai’Tta ’JH c*i1^t^l5 

aaifa arintc^ n’J‘*( i 

'5l!?i^atf5® I ^T*i1 C’fll^ 

^tC'® ?a» <** ^9! £i®t^ sifscw c^il 

'Bis;'|f®'®f*i ®f*ii 51 « 

I c'ifU' cit^ ^ciM»t, *i«J' 

'® 5tti*il^it"*ii’i 

»ll I 

I'M ^IC® '*iat=I '|1^''*P1 C'-'?! C>1M1' 


«}Cltcnfl sf'iMi w fsiTSlfa^ 

'srtCSltBait SI-iPiR® 59 ^581 Jftcsi I f9f«l 

^«C9! Itl, m- 

‘*>1 f®-l *it''f>i9' 

^C5i fsi? 9ic‘f9 'sjfaU'sta ; 

( > ) ( Abreactive )— 

"ei^Cb^M «f9\C? 1151 if®, 

'« In^lfCS CB'®s< f^fat9 '«iH1 I 

(? ) q^faj9 (Transcen¬ 

dental)—ClT*it^® mC^ 5J4J^*| I f^J-{!j 
®fM, '«l ®1l9t9t9 nf®*! ’ftClS 

iTnjCl 'efMC^I si'S’ltsiT'lf®' 
MM »lV«ai »iM «PMil I 





t 9fWt 


( >5 ) { Psychedelic )—■ 

’!ft3tfs?5(F -sffswt^ C^IW 

^C5 ^1 «rrcn nc^ 

fte^ 5I1 I 

Cei^ ( Leary ) 'S 's?Jt«1*{t^ ( Alpert) 

*():i^tf^J|ftCifl '«C*I 

^6f fn'® I 

’Iig^ 

I »ft>l?pfrB^?[t=f ( Saska- 

chewan ) '« si'QW ( London, Canada ) 

I >491- 

vjjJl-f® «li-lt4»f ^F91 ♦ft'SHl 

C’TCW I '*{^’9^ cnt^5 

Nwr '»itci!, ’fc^55*n'8 

I C’ttI 

>i}9i->4»f-f®-''a 5i^arlt f^t"!^ 

•ffSFlf C*lt9I I ^ 1 , ><91“ 

C5l| I 

'«ttcsi, *« 

'^tfii'? Tfll'51'1 ‘i 4}*itc'r3 atc«f I 

is nc'Htf^atn I >49f-4i5r- 

f« ‘SlUt’f f^CSrtCSFfil^tS ^91T ^1^91^1 Wltrsi— 
‘4^ *(fw «4»i-x5f-f®-« 

"iPt s?W I U5t hsitPlt^'^1 

«ttTO mn-^ ^%\ 


*n:=1^ (Psychoto¬ 

mimetic drug ) ?t91 I 
«rr-ftfl 

fsff Mil CTO I 
'Bftsftrwa 

^^9*1 I ^rt^r^F c’FCsbI ’tcfl 

^*1 ^t*I?H >4^ 

^NC’f<1 I 

f^sg^sftaj 3 f{ 5 ^t9i f^rf^sit's 

5JS^' 'Sfn’?^ ^t4T I ^t«*l 

♦f**! ^’fsf —“^a’2! *ft?1 

*|<*|'gj«, l” *tt“5t^I ’T'ST^I 

'ajtsr C^ C’^ 

C*tl? 'Bi^f^l 

'SiSf^f^ kite's?! '5lt^f^'« 

»i*iNtcsfs nif c<^tc«f. 'o’lf'fJ 

•]^r^>®5i *rfs?{t*l >4'^^ ^*1 f^f^'S I 

'8?t4 '«lt*6^ ! ^*lTtt*l 

1 f®- 

‘4’i-iB 5itt*i >4? 

Xl^F '3» '«lf®w®t? 

^1®“*?*! C^C? 

<49 '4tC9f I «491->4n-f®-fl 41^819 

c 9I(9 ’t'sta f^ta^ »f*r =Ta i '91; 

<49 ^t^taaffwa 

c^H I 9f!>aN® amtaf^taf c?t^9 9t^c9 
tT®! C^t91« utl9 4919 9J5«P*| 9t9^ I 4^49 
jfH9 9^y^f®9 49*^91 9 
•il99<S9 '«ftw--*i9’T 49^ 4t«il 'fc’i art 
♦taa^ 5^9pr; 49«ft94 ^’^CH 9? c^tPF 9ta 
'*r9lr99 f919449 49rt4 ^Tft area i 







1.4 


?rnt^ ntspaiJ 

^91 =Tif%'Prc“it^w I c’fHi ^^ 

^CTt «rt« *af3j*i ’qfy, 

^Tf^f^c«icn?i JT^^i 3T*it«ft=i 
ntt?[, ntr«, 

c»Tt5tl ^tar I «rjrtf^: 

c=?f<r it'stw? f^Rs- 
c^N ^9 f^F#i c'stcar i 

'8lt9 ^'<1, C^z^t ^*f=fFf5T 

9tr«r, Tm 

vs9^-ian-f®-^ n^i'ftna i ^:»! Ji9^-ij>r- 
'asffiBWISl ■■^tc^ asf’ttc'® 

’®1 Sft 
SJI I 

«|f^:5t? «g?I ^%ir 

«ii'«tfrjr-'a’rttsf i ’r^ cfcf 
f^f «f3m '«rf®^a caitc^w mU 

’tt«9l ’Jtf I 5Tt»f=it«ti ^ «r5|% 

Aci'T 

’ll 'Bitsj«?l«i ^frnt’Bf’f^ «ih<a 
Tn^ ^tr»i '•fw? c^rc"!^ «i^f»T^^i*tii 
'BitFTa-'Bi^Itt’i 

'»itr^ i c'^si 

csffB^s (^1 'Bit?ai"!? 'BftC’ifa- 

ir«at!ic»rfl ) 'Bft^^*T«T3 ^tca^ 
cna^ (Peyote) ^ra?ta sTfca'-^ i «ft»itm 
c?m« «3!-9it'f^ta affa*! 

f^c»TCa 5!®*rt’T ’fca^r i carf'r^ c*ic^ a^rta^r- 
a^^aiaf «lf8®5l ait®<9 ’T^a I cwz^ 
atntsrsia^ ftita’ita facia ifaa^JT 'nm, 
a^Ti attaatf cic«f, ^ciaafcl orc?ac*t\a:- 


t.^af »f»1»taiCa 'silal «fC:TW 
'Bfa’ita it^Fnr a^^iaf 'sfs^r*) it® 
itcai ffi ^tn caca>‘ a fa. aca? 

'Bfa^tCf aataa ^ifoss^i ail ata, 

^^fiata csiai^ {W!li.im J.une«) acaa ca 
“The reli|»ious experi¬ 
ence” aci «iroj^ * a^Caa ? «iaiita 
'Bfta fa'^atai atc^ ai; laa 

■« ^aa cafa sci ata i la’S^ aatia 
'la^l ar^i^rsffaft aewa «ia^(a ^%s 

' -s 

=ia. ! >4 caa (Ego) 

^ca 'sfcia ita'acitcar 
ataji I aca arai w^irts, -iii-jqjf- 

aisi 'ifssa si ^aai- 

aci itatacaa aca 5?^ 
«f^rs «rtca, af<f« 'srtaai airfa * 111 - 41 - 
f5i-atf^® ^ffsasi ^ertif^a ^na 

fa^a^i aa ; ia^ citca? 41 iii-f®-fa#a 

?ca nc®, ai ail’ll itaati-^ caFCoi 
■sTcaw ia 1 4^ aiat'« lai ca. aa'aif 
<s^®aa| «i»fa^', aaa aicJta «ta « 
’sfk'sjtar*? itaiifa w ®1 ^afafif 
aiaptfa'a 5^*taca fa’^Pts^a! aitaaatf^® 
«i lt%a 'si^fEsa caaa atafa#- si^fsa 
«icat«ra cal—cal c®ata f'^ltacaa 
aaaita 1 4 I ia^’i®i«tt 4i-4i'f®-a 
ajaita sftfa® ^ac® ataj 1 

^ircafaaita M-arf^sjar-ffa-^a^tfi’? 
aici 4i-iii-f® Ji^fB i^afafe® ata 1 
fSafa ClCta (Teraothy Leary) ®tar isiatal 
^itcafa^ta 'sfcat^a ca*i fi^att ca^ta ai 
C^ta CB^a-^C'gSf^ (Consciousness-aler¬ 
ting) c®aaf ai atirafa^ ara^ta ¥Cira 1 
«41-<11-f®-a aratfaast-r (Psychedelic) I'a®! 
fip®K^ '?!Sfa^® (Creative percep* 



tion) I C»5^ »l(:flf i«»I-J!l*T-f® ^CSCW I '4rif« Siiwj 

>^55^91 u(15^r^ta 

'«iti!i« 5f§,3? '«Rif«c^ ’TT^t^r I :>»^% f?jt^ iflafata '«*i-'<*r" 

'« 5|tac#iqi *?TtfsfR=r (William "^ftf Rcac^ i '«ita« ca, 

& Marselld Me. Glothin) m\ aja^f?Ff|^c*ra *{WT n^a^ai 1* 

C^FtC^JI (Sidney Cohen)^SBfaaFf'llfa ai sfftR^f^caa lltar- 
»T*i^1 >TS!tatWa 5p5(^t9 (Creative fta) I «ITa 491-iin f^' 

problem solving) ^<®5tRaf®tca I 

loafs'® ’fcaaTi 5t@itH I aja ^ra cai«r «f:s{ J?a v£i?i-iii»T-f® »ra- 

acafc’Ta 'sftt’t '« *(ca faf«a jjjt- c*fcaRa cwt-ra i aa^f -sitaai 

'5f«i?Fla iirann ^tai cacaa c% ataicaa aaia caR ii!r3?9j>i 

<ii?i-«05T-R> acatc-sT «fta »fla^ ’^ilRca'tfiai RarRgt^jria R^cai- 

'2rc<»T«F c’FrajI alcaa cscacai nt^Ratf^ <iiaf-a^K-f ^tai^ 

(Placebo) itcaR a^al «caR<?^ «tcaa 4 * 1 - 4 ^-!® aja^tcaf^a c’lca*' ?Rp 

^•^a'nt nfaJia»riii<r«Rar 's^r^r '«ita <Ji«?-«ii*r“f®-a 

I '«>asifia csitafca^ c^TRatB? «if5®®ta nfa'fR »ic*»r? 

a^ta c®rc»i ( <s\v\-^j{~fs =?sfa- ^'^ 1 n?:aa*ita cwai c’ttf 1 tiisfv-ii»i-fe-a 

fB«i '« ^traa a^i alia Rr® ’itca i f®-(iiH-4-a >stf® ’at^fRa^ '"rtaf^l 

ia ^stcaa cata aRat? 'sa ^ca, ca «(t«i nf^% I’saca^ ailnr cirai c^ic^ 
*^tl1faaf !Sft®i i’Tca ac»T ca aaa ^ui'k 1 "sRRi 
^la ■afaiWa "siaM «ila| ail, ^1 R*6iil «q3T-f® aia^Ht^la ac^a csilR® a^R^ta 

I «Ha ®i| ®tcaa Rflitcs'iffai ci^tcatsrcaa ^i^ssta nt'«ai 

agtea^ a^ai ^ca «ii ai i ^tai cncf 1 ^1 caftcafara RicaRai caRP 

■ 

asR^fl) fb«i ^(f^R'aa « an^ivfa ar# *tr«ai ata 1 ’tcaa^ 

ala]a RRaf 1 ^ta ^fata at^r^il 'ata '6 iqtiT aftaa ca, 'ii«i-'a>f'f®-a aia^ta c^Ptcat- 

Raii aa aa ^iic« faaRa 1 ^^tas^atal m *fraa^a >aca a<."iaf8taf «f'8lfa® a^ca 1 
caaa aa^ aa, c^aR a^af^ta «(tata aratfea a® ’f«fcaa «faa 

fb«t« ^S(a^4i i,a I acl ai a«tta« «i^f«fR^«rca Rfa® 

aya^ta «fta Kftaaai- t?a i IRa ai a?caJ®a ^sflcaa §na 
’’ttia jftaTaai aa i efi«iar^ « at^caa «a| aa ncaail«iai ^na'^^ta aisicaa c^tai 

^na faafas acaaata aRca c5Tatat«fiiaa «rcat®rf aT« ’itta i * 1 ® a* a^caa 
ca)s!c® Jia-® '®UaRa‘i '« lecatrn ><ia fsR'aat’t^ at >itat8a«tca *i;9i--a’i-f®'a 
aja^ia fa<Sfi«ti:a cat^c^ 1 f"i«»Ttaa aia^lta '«ifw atfljcaa c^c® "iRatf®® 

(Lawrence Schiliei) Rinca ’pRa cfta R^acafni «fatt nr«ai 

'»JtcaR^tc'i>l >i>^« aitw *• c*il'® ata fa I 





1 


'S ^n»!l C*f»t 


f^®rtT^ '8 3Ffttft?«| ^x’Tstiir iii»l-ii|jf-f®-?t 
^t5r 

i 

c«fc¥ c?t*f ^ ca^it 


<flJT-f®-c<F ?tf«awt5rC)=r^tra 
^ca-c'®t3ita faat*isr catraa i 

^^<11 c^f«p, ^1 acpf atbtl ^Fca 

?ff5 f^ff ^ 


■srffCrRT vs c'f^f 

*^t^ 


?t*t—fa^itcara *ifa^t^ta atca^ 
a»n ?[a r^ifta fff-& i 

«(t*itr?3 «tq c^c’t '«z^ 
a?'a-rat5ftc^e ’btissit^ fn^a«! 1 »it^‘ 

c^tcac^a cacaf ^ a^ua 

c’Fcaf® 5^jta faaai^ 'jpa ^ifa’sia -istrcsiteaia 
^**fi ajWcaa ^fca \ a^l^a ^ra 
^naixaa ^pcacta c^tca=^! ^taiasai 

(Ha »iti?tcaT“*-'*fr'^ '«itat«i^aiafa^i caWf^^ 
aa I yoat'?'! aa Jfaa^ta^ 

c’ltia’at, ca«af4*t « ca^Wata^ 

■ar^ta «rM9!r'®a ^n^aaia^rt^i 'Q faBtaa- 

m '«itfc»ta aH ’f'^ai-t^ ajtnt^:a 
atrva I 5ra»rtata“f« sjr*>nc# 

^tc^Ttsai ai c-itraai 

natai fa*r? f%g sftcaa ai i 

faar 'Bfta ftg att sftsa, '»ig[9it^- 
fawtraa ^rraani « ^a £(<*1 £fcat:na 
ajtntca at^«^i ca£“fa ca ‘*a^i caVaaafa^ 
^fa^t ^tc¥, asi £rr«f§ a!?ar^a oftai 
I cacal 'ojtaTRa cacn 

jBnat-«!ia araata 6c«i «rr>fcf i at9irtat«r^ta 
l^aatata *tt«ra ajafta «r5f^^ i ^ca 
astifW JT^t^^acaa cfta aja^ f^arai— 


«fai fsc^rra^ asfrjffs^si i <aa 
was csfsita 

ata ^tfaata atc4a! 

^aa y<^*^ f^f-c alwjaa 
c^tat^ atca 'Sf^a^ afali^taa ^ti'sa 
ft*T caa I m ■nafsfa atat&fta 
?tcna ara^ta asac^ arcafa—fac-faas; 

caC'S^ ^^aafa ^aa i f^fa 
n'^aca^caf ■^’ftfa“t sfflc?ia ca, '^ffsiS 

atai cataf ^lal^- 
a^acaa ®C3r, ^aa fiata C'ata 
acaitatn ca«ai ?? fa i fysfa ai?t?ta asjar'^1 
faf-i^ ajfgiij 

31 asffl ^Ka*!! ’sta* ^caa yga- fi<?ifc®a 
‘casta’ nfsfta «(ac^ 'Bif-smst 
'« ’tcaaata ^pai a^caa i naai^lftcsi 

>b-a* »4^fcat ■’^rc*fc9ia « 

c*»flt5i ’ita-caf^lta atanfs acarjfftaitcaa 
cac=¥ h^ifa^ >tta 

s^ifata ’fJt«nfea s^ah a^raa ca, 
c^ta ajf^c^ 

5fat Tta I ^ca f^fa ca C3st% 

fa®tn a«i:»\a, ^a ^faatafa^ at i 



1»8 


[ ’If, >^1 




c-if cat^f^’str’ra *<1^ 

’iht^ 1 f^wfJTC^ 

-^zi 

f«M^‘ i»^s> c^rc’f 

TT^^ii cfrrn? f^«tcn5 

c'^5?tc?r»nf *fnf «ifttli5 i 

'8ltfiif^9T 

c^'iBar I '?ff i5*rc^ '8itr®f^si 

( 3Ftf>lfVc^- 

^flf« *ft? 

^1 ‘c^Jf^l *i?l* JJttsf Jftai f^cnj 

I «{’l‘5i la^ ?t»tii ^t'Sft? 'Sf'^ntT- 
*fr3f9 »[<it5r? c«ifi^ c^i? 

>¥^1 ?c9ii, ’S’ffiT tat ’T=?t'5'¥far*r?i 

^t^’S STS’Ftar:? ¥? I 

f<5t5 ®rsr 

caf5ft«»i f*(; f>r. |f?t^ c«rf>rrea^t 
'«r<fj9f f*Tnf 

(ii^fg ?|!f^^ ^51 

3PC? ■■¥fVfS C¥!5J?lJlf3 
»fSft9'’¥?iC'T?r ^jntfan ^acpi^r i 
bb'S't %hz^^ 

1*19 I 

«rf35^t? ^J^TI I 

5>vrjv ^Itc^ c«f9itij 

U!?Ft5 El 

’I*lt«ft5f ^liS=r :¥?^¥t^ta W 

f?*! !I1 I «It5 
«it^- «f«jjar¥*l 

f^, *l?»l sitKf t^: 


^^wTt'O ^5tlt f^XM ’lt'8^1 C*!^ 

^t*W ^tf^'® fill 
f^i c^fc-r c^ n^tls 5rt’F»ij »5t« 
^ c^Wt'« ^:!if«r® ¥t*ii ’^i I 
"Btc^ «f5tif^t<C®rr <<!# 

c?fV9^w=r¥ '5r«rTt’« 

CfC’F C»t*1 I 

«ffCT «f1^C9!1| 'BI^T ncfa I^H 
5f«1 l?c?f¥®| 

' 95 ; srT^«?f5 ^51 l^c^l ’ll I 

4?j 5Tc«r '8it^c9ifl 

ncf?, 5¥a^c9ij ?i ^Tst^ 

’TT’l^® ^zm\ 

c^«rtcii^ (fflC8f*T) '»itc^, 

3T?i^ ’ti’j^tii ^zw I 'a^ '«igi;9it^ ‘a«ra( 
S^wtfsfc^fai f^if®? cvc® 

^n] :— 

(^) simcnitffl 

(<r) { ^Tt^i* 

(^t) (cwt=ii5®i)— 

f^t-l^: ^ f^<tiic‘l ’ll f’irf’i 

C9W-f^<f c®, 

(vj) 3*1—'«r’Ht^, '«rt*rt^ 

«f^=l 1 ’PSC?^ =^sit’9' 

tfcnc^ ¥^31 ¥11 

^^z^ «ft« ¥trn3 *Ttftt¥j 

f^<¥ ¥51 ¥5 I 

CTT51 5tt^, 5T5ft5 

’«l*f5t¥-f5WtC^I C!|^ I 

mm C 5 , ^r^i'Ns'vfli'ra cvni cm orni 

¥tr«¥ C% Hlf, «ar»W"¥4tflTl <¥^1 5J5¥t5 
\ ff¥ ’I'Sit fV 



•f^tf?, *rHcntg, c*f^^c5!? 5i^i*r?t 

%mc3f« si^fm 

«rc9t®fw <5^^ ^c’sfc^ f^ssfcJia 
^I'iXW ^C*ll 

^’#1' flNC^I f 1*13 ^ni>Uf^'5t?l 
f^C^55?1 'srt^t'Q <Jh-T'93 5JC5|C’f 
«(tt<iii3 ^] I ^f«- 

f3<5^ 3Tfe, 

’Bit?'® ^1 CWC»<C9CVf3 

=¥?ic® '®f»ff5}t^ ^Tt^hir 

w® I ?;t>f»^t5ti:si f-fssreic^ 

^31 c^}?:® •fi'cti 

®ta wia *ft'‘5ft®j3 r*t«?i 

BltC^ I «lt=il3 *i3 
ijn Nt«5t, s?f3 ?a ^r«i 
«lt? I «rfsifc«f9 CtfCtS 

«lt5f ^ill 3I3T?1 ^dcw I *« 

^rtifa C5«if, ^f%er3^ ^ff^rn, 
i8f<f^, c^t^tfr^tcwa nr<s6^wt*tir. 

ftfeir jfiir^na, 5«Hi 'SjfsIikHiii nfsB^n®, 
^Nsf*f55 t^jrftrt'® ?t8ftcaj 

wi^ait^r 3T?is® ntca i 

t^*ltJT, C59!. c»<1&fl, ®ft^t«F =31 cilV^yj 
c^ai^ ^®c*rij ^tw 1 


Mtt>9TlCfr»t • i-‘ 

Jf^C’J'Cai Prt^S 31 fsr33rW3 *fftwfs 3^>?t 
<fC3 3t31 3f3 >fNts «rtfC5J3 ^T*ff5 
flttc*! I fils'«tf®fP ^»ftf 

3J3?1 ( ^^f3'St»}'f9t fVspta ) 

Bfi'S? J!t3l Th’^ ‘il3ifs «ftC'?t9l3 3fC3Cl I 
Blis-s: Jl«pi5 C?C-t—'Bft['S|r33rf3 

<nt® I 3 -5%C3 -BltCSlfflSfrS ^^3tc|3 

5 fl=*ff83tC=^J 3r<1[1 3l3T®r^»13't ®C3 31^11 
33C'!fl «&t-3 

3j!^'?t9 I f33n 5^«*3|'J:^3 
^CSl^ntnr I '«l*l=^t3lc'f3 

51<.31? fifU 'S* fi|f^33 '«lt3 

nt3t9*} =?t’ir9Cf3 »rW1 «Jt3 

^8», M«\^^ 'il^* 313^ C^¥tfit«r^ I 

CHl^ sTt^tS®! ^tnf3C^31 C3 
■®f3 J13r ^3fiS cnrc33f1 

®»lJiT«f 31 f3C-t3®tl3 'Blijsit? 
'^t33l'3 Blt<3f? 3t';.»11 C3C"t3 C»ltC3'l 
33 I B135 C3 C'fCt 

'fHCf 3911 3tf. C33tC3^ Sf5tC33 'B|«tC3 
'6lf33=t1.-f C9lt3f n'il% f^g ^1 I 

fi1^tC*f3 '»l3|i3'r3 ’TTCSCS 3^'g* 

9C3l^ 3*11 3r9 I Bir^ «(53r3®1 C<fC3f^ 
f^g'lJl f3’^J?®1 ^^3' ffg^l «{f3'«1 
3C3C1S «^}33 «|f3tf-f3iS5tC33 ^33F®llt*r^V 
3T3«>|3 C^iC^P 'BltS(tt33 r33^ C3t3Cg I 



N 


<8ftf^ cstn Jfit^iSf^’Sfl 

« ftai I 

iflfw’F fwn c^<rc*i nm f?>Ttc^ 
^jt^lf?i5i '« n3"»ic^9 i 

'stIfliJT 'Bfttw, ^131 ^jt^fefaTrrr^f 

^t^n*i ^c? ■9515 9 C 9 c§m 

C9l ’r:«r f^C5rc«r« ^^-( 91 % spcs 
ft^’hr ^ts I << 1 ^ «(?t*i9 
5|Jt^{BfsC5t^t'af (Bacteriophage — 
Bacteria—^rf^!5ffll1, Phage—stf^f’?) i 
5Tix*i ^iBn f<®t^ Twort 
»rtC»! d’Herelle 

^t^5I®tC=T W a, C’Ffif 

=?jt^l6ffliri '5tl«tC9? ’^tai I 

Towrt 

*im fapai si’FJ 1 d’Herdle 
«it9t"tta c^, ‘ii^lB 

I ^t?'e ^casi ca[, 

^^-( 9 !% ^ra 1 

siN ctf^ai ^ ajt^ffefacat^tw 

(Bacteriophage) 's(9ai ca^a»l*Itai 
(Phage) I «fC»l 

(Bacterial virus) 51 1 

<J1?I1 tst^spT I ^t^- 

it9 6tw 991 — 


(^) jftsj^i'« ^ft^cvfc^a 
(^) =^Tt^fBficft¥t3r 
(d cn ^\h\^ 

( 8 ) ^f^cwa 'Stra in 

f^^f^cvfs ijtc^ Rc-i^ 

«itC^, ^ta*l 'ilC'ffl 

« C9C^ I 

c^zis f3t%c(fc?g ^t*iai 

fs|^ iftf^ I 

S|t®9l CVf<f 1 'Bfgitsf 

vtt^s 9511 5t« i 

¥tcw^ ’ftrts*) hfi^j '« «rt?f®— 

^fsr 8 ttc¥, 

C9^tc^ ^it^fBfaiitg ^cici 

Sft^ (Plaque) l(? I 

¥ti:3f?i '«i1ff% '»!? «J9’n 

=^9^1 5Ze\ I C9tC^fl ^*f?l IFtar'^p!? 
'®it?r« ^Ttsrfta 9^, ^<5 Sit91 '« 

tarsi'®fC5<I srf? C^SF »T»if9® I c^zm 

W ^91 I 9Nta 
^Itn ?tl'5 i'^xeMn/il cucafs ^*f^T 95 
<F5is *ftcii «rt^ta c^'^'e *f1ni i 
*lf«fT =ft*l^ (Escherichia 

coil) ffll 

?? I 'il^ ‘T-even' ^t«f ^*11 ff I 

?tcar9 9t8fff8!:« <<^15 c^rtfBsr 
c^r^it 9 ItVI 'ta ’«iw«c« f®. <fl=T. <*1. 
'«i*<r?t f®-'8tftratlt^i ^ttv I 



>»«»» ] 

I JiNtfl 3ic!r c^icsf'a ^hi ^Jtf*!* csfllBsj- 

c’^t’ftnt’t ^t£^ ( cqc^fifl c"!’i f^]:^}'<c*lii 

«tt£^ ljlli5 5*18 ^tc^ I ^ca I 

C<JC^I C*1W 4Rl '®afM1 »T'i^Ji‘1 3lt»}|?l*f* iJ^£*ffl ?5 ; ’^•<11— 

i'i^^ f63!) I ^n^iSP yi'iSivi*! (Lytic infection)—''jfvf CftsT 


tS-. J?fT. J? 

V fTO 



wm 




Js=n^' i5r/w77 





<)I<!• i^f^iilTWaW tSif^ 


fb<3j 


■<IT^fBftIlt« C^lt’ltC^t’l '*-'*5'* 

^l«>"r ■« »([^i1-'*^c^^ <1*^1 

'•T!?’T?i*l ’fsl I '® 

^C*<T 4|''5T'SF ’^fai 

^1 4t% c^rc^a wt^stc^ra 

atata »fa« 4ntafT i »t^- 

ait?fl8fai1 (Phage-Bacteria system) 


ajt^ffSfaal ''ftC'Sfa ^ral '«ft‘p|« ^ta 

^a. »Tvwcaf «itll5a>' 

a£?l ¥t®fiBc^ fwce-.^ (Virulent) 
?9 I 

(Lysogenic infec¬ 
tion)—ajf^ISfaai a'ttafa atai 
'BjtapH ?a ajta^jSfaata c^U 
•sfU ai >aaN '«^ ajtaf^feftai 

a^nis^afia c^tcaa a'tcwa sfaaj 

m 5£9i i '«! ^\WHv:w 



5ft«r ^»I1 ?Sf I C^si^r- (L^Tryptophan), 

5)pc5#l5 ^ta '®N ata '=a '?a—^ata *fa ^tc^a 
(fsar) I cq^ c«(caf qtlcqtiftlw ?1a 







ftai 


(>) mK cafsic^jfj? 

(Phage adsorption and replication)— 
«r<t»i <?a—ajt^ffefaata ’tc'? ^tc®ra 
catnicaf! I 

^fl-~?Ptc9ra cqcara 'ciu’ia y[m 
ajtf jSfaata afa^rcna «itaacta siaj faca 


caa 9j I <ii^ ajtafjSfaai-ciftcaa 

«{taat*fa i 

vstana ^ftc«fa ca «itaa»i «ttcf, 

cq!5 qffe® '«a^ *Ftt«fa aNta 

aiajasia t®. 'fla, «fl. cqiafa sicaHta 

Rea caa J?a i f®. 'fl^. *<. ajtaf- 
iSfaata aRataai's ’rt^c^tsttarfa^ ^aai 






f^c? nc? I 

c»iC'^a ’TCft65i^<i '«)taac*l c^ c^ftiSif 
^ITC^ ^1 ’Tia’'S: 

"^1 '« ^Jt«lpT9t*i 'Bjtacs^a >[c«f 


a*il 3?5 uq5|ipl*t JT f*!f«as (Eclipse period) I 
jjs(^ -sit-^itv ajt^iSfaata c’fi^it^TVCs 
CTf’ifC^ nt«11 I '«i| 

'eiltf'i® « c«rti8i? fai¥(^1 
»itcf, ^TC3f9 mw c*tti5^f 
•« «ijtr^® r^csR-s <ftc<f f 




4sfSrth»i?i aif^iSfanTfl 

§t^»p5ic«pc^9 c^tt^wrarj^ •<ii‘c^ I r®«ir^- 

« vjtsiPratM c*it5^ I ^\m 'H^iB 

(^) ?n®fa ^TnU f®. ^Ift® ^tC¥ 

3[Cf *19 =1*111 mw f®. 'll. 





’«iiitr*ic^1 '«ijff5j^, r=iiTO: 

Fe*', Fe'/', Mg'/, Mn'.t 4'?f% 

nt5t«r ^lx5f nf5®r« ^C9 «fjtfl5f«5t5 

c^tc^i m} Vi I 

(«) 5TJt^{Bfil?1-««^3T (Bacterial lysis)— 

afj|i v, c^t'H <*!^ 

?c?i: ^rsfof^ ^ Vi I 

C^Ft^f ’Tjt^fSfantc^ ^t3F5|*l 

aftlc*i^i ^it^t^j *8(1:^ V I 

sptaf 5# 5i*%< 

C«fl^ «»• f»lfj?fe W ^itC’T I 

f®. .i|-3 

cftc^i '«i5!«rc’?i 

■'grh I ^ijl'^f«?t«f^ 

v ^1 I =^1 ^Jtf- 

^’9®: VI 


=^Jlfi6fi[iit«f«ic® c^t^i ▼tw 

sfl, f>« rvi«rs 

«rc®jc^ ¥t«f fe«<nt?ir 
c'^cai «fc®rf{5 
^1fl3f«5t?J carC^lS^ (Genetic 

constitution) ^a?tf tftC^, ^tC® 

^taf ^91® *lt« I 
‘flt cafwi5^ (Genetic com¬ 
ponent) ^1 C«rtVtaF 

(Prophage) 5TC«1 T'.3F*IC‘Tfl n^sf^C^F 

»it^c>rtwtlcar»iif i 

«f®T^ (Specific) 

f^5(a ^nf ® I 

(^) ¥taf -fCfl 

CJ|C^5, i)i5l iltJT «F«t C^, ^Jt^- 

fgfa^tart® c?tw c»f^ 

<«nC>T 8 af(:Sf ’Tt^tC^J rsf^F^^Tl ^ac»i 

I «lt-f1 

’ll? I 

fvs) ^i'^-jjtc5f ‘TN-rnF^^ 

4'rcai I 



s 


?litn tS)'? 

«f^ra f\^ #!5?5f 

^fs^tr’T «if« 

'^^j^ii >if%^c«i ^1 

’T*l»lt*lfl^ ^tc»! 1 ^tc^is C‘^\cfltf^C«T 

?it«, ^tai 5J5Ji: ^“1, 

ctfina 

f^®fif->it«(^ I ^*ai «iii 
*t?j'~nwfl <iTt=f •*»t^'fi »i"*ir# 

^ ^ C^fCaf 3T|t(;jt5 a^ ?5f I 

(Congreve) ^cij!tifji:*|? 

55=115fr? =i=i^t!^t5 *it?t5a 
siSlf '«ll5^«5 «^tif5, ^tl^tf^f^^il ( Aero- 
d:^namics ) « ( Thermodj- 

ramies) «f»irw ^^5^5 
f^f| '«if%=(5 5l3Tt5f^?p n*rti:<5 

^tf55!t5 I 

^5 '»it^tri? ?t'®^tPr sit5|5f 
515 ^ta ’«I«r55 »IC<fT '815! »5 I 

sf^ta^ten isa*! ^tca^ «f7 'sta 
5^^ fei5[t5=i ^ata, «ta *iaT f^ta fa-ft^i 
fillip 5fca 'ois c=Ft=r cafi1fi)t<? 

•urt^ ^ata ^itsa m «rt»icf 
I’f nca, ftafta ^tarta aiia aca i 
=(ts!wa >!ta fw»i, =^taT ft>i 5i i atsa 
'ias? ^nata aia?[ta =?cacw—asi^rtO^r ajasjta i 
aatakwa cm «ft^a¥tc»T af?? ’lart^tt*! 
«itn ntfta f^d 5C^ 5tcf at'fiata 
¥11 I ^P(¥ ¥t«Pl¥ «if¥ltC5a 


W ^^^^a afai nfaai ata '»tc=ra ai*|i?ata 
«lea—fa via “f^^cifa c«^'aaf 

(Lukian)->i)a §*1Tt'';t'=? CiC'f ■S'a* ^fCa 

^tafaar asfwa >faf^ c»\^^ c^r-f 

(Jules Verne) at '?vaw csia^l 

'^a^icaa i fasis 'aa ^^c^ ai 

^1 >}tr5C"6Tfl'iif}5 »!Nta « rt®i 
rai5lca:a m i ^fa, Jilsc^ra 
5^55 m '?% ^a f^ ! 

ii?tf5c¥ cic¥ 'nsra 

« ra6rta-fat:a5=ii ^ai sja ^=jfaii 
l^t'fla c-ia a»ic¥! ^5 ^a- 

fs^tatata ’^ijntc'sa f ^¥*tC5F ^ac«i 
caa»lTN ^1t=^=^_^«^S^^ (Herman 
GanswindO-ita ifhJ I ¥taa, ¥1 r<®it*rt 
afiilfstfe^ Fs^'S^iar'sf^ ( Konstantin Tsiol- 
kovskii), atc¥ atata‘T« 'Bita;f^¥ ac^a^faaii 
ai =1«"Eta‘jfa'3l ( Cosmonautics )“iia ¥?¥ 
ac®! ¥ai j^a, '«ta «ft=inT¥ afaata^ 

(Classical) 35=11 ¥3ta ( 

iir&«-3 ) ?Fca*a a^a 

=11^) ^:aas{5 a^^sta 'tta 

a^t^Hatiaa *(faa‘aafa ^11 ai«s ^acaa I 
fa*^ ifflasRai « 

asbf0'« I nfaJtf^'sda a{%¥-«r^3 

a¥^-aJa acqiJ aa. aa< a’^ca^a mw ^# 1 ^ 3 ; 
ata^ata ¥t^>¥n*l aia^tal 

4lSa ! "»i^'«:^, asc'f a 

ra¥ cii¥ =11 ic»i« ajai?if3¥ cic¥ 
'5tr5 ^!(¥ -ajJi^aT^I t¥»1l qna *fW 



f^t?. 

c^W»f '«ftaf n^« '«}^ffl’»f«wc*r 

I «: 'lt?[ ^’-ii?f{8 ^<(1 

sni ^fcs I 5tfsi?t-rfe 

c^ Jl-sj'f ’i^t«T«ff*l, "ata 53it?r nc«f ^t«fc*ra 
C^ '£fr®J?lt<f-’?S ft55l '|fSl«Pl CS?^ 

'^t?l »ICftnR sii^W-l cn 

I ? '«{ta 

<«^i 5 iic^fT 

’5tiFW sf-r^?i? ^f5 *fwKc^ 

Tft^ « Ift^» f?*ftc^ -, 

^»jtt !it?«i}, ?fB 

'*«?! 

'Q '»lfV- 
c^Hc»t?r ^z^rs «i 
^:c^?i f^^ir, <!ft«-ntPr® ^"f c?ci, 

?rf«f3, '«fN5f6tfl“f^g;'*f, is»i- 

atni^i ftq 5»i I 

cn-![c?r ^1 

isT® =«t^ ?il HiTifswt® ; ’ipta*!, a 

fawt=f-5^t9 c’T-^c’f fac-f^ 

1 ^at=ra c-t’i'sW, ^^^isTracsj® 
'SfaJjtW, ®t^> 

^a’S ^U «ttnj >i^fc=fa f^gfej 

c*r«%»\^; 

>itw iTfl c»rtr«r^^ c^fcn 

^iWT 'B(naw5( 'stitr- 

Ifsr ?at^ >flcsri- 

(Robert Esnault-Pelterie)! 


F^fa c’j'caf ifl? «rt*fT naitsfc^tiar af^®— 

af^'s fa*it^ fi?:^f«r « nflaf«Hta ajtntca 'a’a 
«T'Sf% f&ii 5^a sra ^f%a 

fawf4^ SI?:*! ^rfaff^ i?a I >rtt*i 

•fi'l’fflcsf 'iiffS a^sta f*!f5f® 
4^(8 iracaF ac^F^iafcn 8 r? « «sf?t«ra 
af«ata 'iiaiS ' 51 * 3 ^ nfaassiai c*fn afcasi; 
♦ffa^satfS, fjSati? ^'StafS 4?! ara fac*i, 
'iiaf ^afa—■siaa^ 1 «<f»}fsff «fa«f 8 sitf®- 
aK, c^ratca a^f^t-f-’sirsarcaa 'srta 
a5a*a*35 ^^c’^c’T '«ia5 ^ara^stca 

fa^fa-facassil afai i?ca:g, a^—at^c^a 
?rf«*fa « »ff®can faaaicaa sras!, a*fca a^ca 
■Bia^aEna *isi^!H i 1> ^tntfaaiT 

al 'esfJilta^la »i«taT -tfa^a- 

'®tra[¥ ^laasTkaa ijlt 'H’^ta fa 1 

«{a^sf8 acf^-B^’fa ir®?k*r ^a^fS ’eianr 
«(ca^ If5?fn-®^c*r®ta ^la^ta ai ^®|>a®ta 
si'^ta^a 'Sfat'l! 

fafeaiar'sf^ viia^ cn»!C®faa af*i^ fa^ta- 
' f®r^f =»?!aH^» 'si^i® la^fS ^aa^ 
«fatataa ®ftatn^f% '»it5^fasF ac^fe- 
fa^t^EVfa^ fa’acaa spta*i I <<*178 

«i^ffta «fta ®c^a fwcaF 1 

«fca? a?t^Hatraa aa^i, «if%ata- 
f?*rfa-fa^t-f sr^f® >iat>rfa «itfa- 
af®®«tca at^ca as’tta'Tcat’lJ ai ’faa^ftt'i 
at^ca aintfa® i VfM 

^a^«fata®: nraassata na*ffawi, aita 
»ra a?n asai ^ca c’fcga, « *ta«fcaa 
'8i®tca c»f«fat? at’sca ar^tata fata facia 
«rata fwa fa 1 aia^tfaf faf cacf fafa 
acf^cf aaafraa ata fcaa. aa ^zm% aa 
®rtat«fca fafa acf^ araftcaa juntas fcaa 
f%fa fcwa »<iffa atffa fa«ta'^, ata— 





(Robert Hutchings 

Godderd ) I 

5iTt’ngC»r|*fil? SFt# ft’Sf- 

«rt^r? iav 8 3Tt9i c^tc^, 

’iNl-'*^=!?Ri(t? f<c"(w 

25 c® •ftW^i fij I 

Rwfsf (Hickman)-i!if 

I 5fsjc^, 

ntw,-sic^^ ^n 4 *i'$ 

«r*rw 

'8ifc»it5sn ^rnT'^r^f 

sfvssr^H ^c?sr c^, ifc<Fr^? nc’p 

I n®!'# '*Rf9 §rc? ntit^tif 
fir, «rJTiT®: ^c?rniC9!5r 
-ff^-tt^ c?ft=f *fli^tr^t9 

^^ 1 , «r5'«s c^tc?f 

c^ifc^ w®i cT«rt i 

Cn\‘l »i!SH5tti5 «<t=T 59fJlJ(t^CJT f%§5i 

C5<rf*rt® ¥:«—njn-nrai^nr 

^rtc’ntpsn vt 1 .’t®)^ > 11 - 

«ff®faMt? csftc^^ ifd ft I 

«tc^, ’r«t5Tiitni< ?fr hsjfft^jf nc^^fft 

j|^*i 

^f 5 ^t?i*i I 

4trt ?“tc^ f®ft ft^ci 

<»^t¥®Tf9 «r«3tc»i C5li sFCflsr 1 

4*R ff «f:{>Tt«ft?C*rir '« 

i?t® ft^f® nt«Tita src?^ 
ftsft 3Ft# ft’ilft'St'iS ^Itn ^ 1 ®, 
ni^^'Ttl'VaiC^ 5rsift«»? ^ftH- 

•fPwt<M I c^\®tcnr9 


ft^». fti^PTtft^tJf 'ar^f«^'»nr 

ftfi^rsf ft»!, «nr^r 

« '«sfft®«1 'srt'^ft’sfl'Jf I tr®?tC*T 

^p-s^isft '»i®j^ nt¥?rr 

^r®!^ 'ST'^Hf 49 511 X 9 ? r®ft[ 

tfsiFtriT (Liquid pro¬ 

pellant) ^«^C^•^'=1 ^l?JT I «f^S[ ftC^ 

yq-'ac^^?! ■yfftsc^^r ^1 C'Xt’F 

«ra’9 ftai—^«(fafc*r *i^fw <i>* 

ilt|jl >8 Tgf^ >ita ; ft® ’^t»lTC*l 

^c*!^ ftft ^rtw 

^t^¥=r I iS'o* 5111® ft ft 
Id" sft^si c^r:5f ( "ft'iTfl c'sm 

.?r®c^in) <^i’r\ fittf i«»* 

"itit:® >1^*1 ^3 I ’t®tc'^*[ 
5f^ ?p5rTff ^F«r! '»r^’s '®<fst 
>5f^ 'sisjat’H ^1 
si^rc^t’l ’ita ft 1 

Jic^fr ^U 5rtn 

aj^ta JTtar ’aa%? 1 ^ft ^fsifftai-wt® ^ftft 
*f?N-ft®l'^ '« ’fft®®? ci?as(tsr '«ca< 

(Hermann Obcrth) 1 iS^'s sTfC^ ^fPS-at'? 

srffttcH ac®^ ‘tft «rftft 

®rata ffcaa'il-af? «ria=T ®M5 t i *taa^- 
^*itClJr r®tcia n^ft- 

C9fc^ ‘a-if®f5a ^*17 mi ^rstft^ i 
•al^k® ftft nft® '« nTKft'sts 
c^ft c^x® ft«tft®®tca s(^tft-t «ift- 

atc^ra afa^ wi n'^c# ^orta?^® 

ftBia-ftnta*i ^xa^r ftx-isr ^^uaft 

fti^-r i ftntxa fexai^ 
¥ai cac® *rtxa c®, *tirt¥txna ^a®a^w 
*ftft CT«iita c*Ttnft fiPTtxa 





c^^-t»t (’ll ^lx*i 5T7»i 

Bart^^?«i «rc5fet? ircfci) 

«f«i5i «itt f^i^-r ^7?*? I '«c^t<fl 

.si?|ga '0<F'5 'bi*iM*i I <31^1 

4<f»i »rt«ft9*l *i5t^H- 

^ra fa’iiISc’if ^ta «rtnT 
f%f%a ^na "iHsr =fi:ai si^i*ft5ifaa'^tc«i 
ft^st^cTa ’Ptcf >3r^fB ft?8i 
ca^r na-far^i^ <ata i ’«cac’fa a^caia fag 
fa| '«rf« ^«iiata '»(^H '*ra-!i ft?! «rta 
'■itcn fa?«9iaf^f^-^56tfiii5 a's'jaja 
'Sff^’iafa, c^‘-^n 'scacflfa ^caca^a 

faf^a^'sfifa ata «i«f$ T%^ i 

aajac’Ffe-Bgfa «rt^ac?a acai '«ca<| 
fti:*ia >rac?n ca^^tniata i -sita 
cac?^ aetata aaftca ac?^ ara^ta a"ac^“ 
<ira Faa^-^a 'sifiaa a'g'ai c^tafamna fa^^- 
JTatcara a^a-ca^ '"afa'^a a^ca ^aasi ^fa 
r^S ff I jfaita, 3ia<a '« ’ja^ta »it^ 
atcasa i iTa^ <ef«ja’ ai ^icata' ca^ca 
ai c«faata ^ciflS ca:-f cak ^tra a:^^- 
6#i ^a» ? 5 a ai aat^H ^a*i ac? 
'«d ( aNataai ^fa fac«r^ 

a^^ i?a fa. i«iaa <ira <^5' 

ataascaa^ ^«ar afaatj*! -ita^tsa ?ai 
a^a w-f <(f«i^afa^ ^ta^si- 

a^a ^a, apfca^ c*f»u:^fa 'Ita “^acai, 
f^a nfa^aai -n^tcaa a^a «faai 

'« a^a a^®i nfaca-iraa ^cat’l *ffa i 
'ecac<a c^i^^unia «rta <3if{5 a^ faa'fa 
^ciji fawfa ai ’I'sj^ta ai 

aatatH a«ata catai, 

ca-^n ’^fai ai (faf^aa^sf^a 
"lasaa nta) >»«*> aU*i "TtragF-i^^aa Jtn- 


-lawfaa aar faca; «fl-^na 
'aif^iaas jrtc»i^j|r*ltc>ii-^^-iiaata- 
attatft»r^ safta^aca/ -sft^raa araj 
'«ra# yq-a^a a^ai 4 |ot ^Fata 

^catn c*icacfa i fa^;f aw4^a arar. 

a%cag acaaai, nfa^wai, 

wiac^iPi^ fantafaa'tn acatata^j cat? at^a 
wac^ ^racw -r«F'8a¥®^'caaf®fa- 
a®t5^ ®t <si®Tv ^afa ??cafa-af%® atacia i 
«ca<—’aaaaaiQ, at®t®a, 

'«ca'f-*atafaara ^ta ca^ataa 
^fafacaa aac¥ ai®r afaa® i?t® c?mia i 
at^c^a atc^ Back¬ 

yard rocketry ai f?-srt«rca at^F^-s^ta 

a9ii cac® ntta, ca-*fc^ allcaa aata- 
aaei^a ^caaf*^a fa^t^ »a¥s?®tca, c»itf- 
5^a «fCiftFca ataffe-5^ ^ta cncaa, ®ta 
'Biaata as «cac«fa aaatafaas affc*!, «itaaf 
*ffa5itc*i '^cacflfa^ >ff®tca i «i®:na sa* 
^a «tattc«, cak^tta ac’F^-Ff11 

»is^t«r^a aw 'ajTiiatfa^ i»a9 jrti:»i 
^tk® «ft^a®a «rta 

aftclr^t®. -sfkfl® Vercin fur 
Raumschiffahrt ai JTiiCW VfR atca 
nfak® a*’?tf3a i 

'sta^fara^ VfR-«iia Jfisf c’Tt^ta fatas afai- 
®tca %aa i art®atai ’astarcaa 
acaj kcsia-c^sfcfa gt^a (Wernhcr 
Von Braun) « f®fs! c*l^ (Willy Ley) I 

aij?ar*r «inat*fa gsai ?w '«itcafaa^l. 

I^»ijr'9 cfcH I fan « ^tna 

anc^ nW«j can«ki:® 

ai^^-B^ksF aica^ticn afakra ® a^rtljs' 
^ca. 4taa ®«.na®ta ks ®fn® ai 
naf^i-kal^tn® ntra® ai i kf» 



* nit 


faaa, »israa cHa npscaa 

^f^Tc«r a\a a’tcs ^caia 

nfttaf '«ffa «ta apc«f sa'C^sf 

‘^i^lB ftfl 'em? JTa »T^Tjta ?ra*i 

«t^1 nc^ I ajfsapJt Ji^=^ff5 vfR ; (iifSa« 
^^atatlB «i<K 
atatl5 fca nc^ f<p^ 

'BltCft"f « c’fca^fC'Q (Pene- 

mutide) "afca iijjsa, ij^atii 'flas{5 

atata ?a i 'sca< c»it «i?5 Iwaai, 
'9®\fai»f"aa fasjtalai ^la’® '^Tafsifta 
■^jN ^^ta -fca—f^, c?*t^itn ai 
^tafaaa ^ca^—caca* fac'^caa 

?ca att<faf, f^^^ifa-cntSta a^ta«i 

^taa A-4 

aflifaj-a V-2 «atai^ 

^icafrta^ ac^^-^bfa^ i faita 

c-ia to, ^s«a-8« jjIc'Ji, v-2 

fa<anc«Fa-“fat-ta a^ca, ^ua^ftifa—faata*»i 
fa^fta^ta ^ta*i i 8% 

i8 ac^&t!?«f'a ^ fa to 

^*. jjtt*! ^laja i ^afwta^ c«rac*i J(^a 
Tv\\ 'sjcaas >faa-fat*tac®a ac« 
fawta\ai dll '^a»i ataiti fa^taa^ta '■rtiai 
aqfcTf jfatai ^ac^ ^tac?i fa^a 
faat5i?aia «nn ^«.naa# ataa-frnr«a 
a?t!nc-l f«aai*t i 

aa^:»it*rfa«i fafa'S ^t9i« v -2 

I di«fn fi9\ 

«rta i** atl»Tnaa^a—a^T^I-tc'S'ft 
^% ff« «rta i 49tca, 

^I'^fsa at4l-6^i 'Sfcaattac'i 

««%¥ c^m a^cal nv? *fiw 

«f«asa[ jfwff c^rn '■^t^^^taft^ ai-aftri 


»r^^a’a^3'^i ai^cafa c»fca alff^r 

f^sr^ja ^cw acfl-atlS 

'Bitaa^ta fca dia^ 'Sfaja^« 

t^l^afas atfl « >}^£[ata af^jMMf'®! a'a 
’ac^c-f a«taf ^ca i '«f!»:*fa di^fiii:^ 
'*aa?iaa ^ual atffa c^rt-f aat^lift'afcaa 
^caia?a aai «!'<ca «i%i5 sfto 

V-2 dia^ nca 3F:a apca '*1al fea^sa 
'diatcaifa, faca to 

cafafca^la c^taill ^uH^r-dt ncaa'fi ac»!i 
di-ncaaita diffg fac-t^ Jlfiiata to 
’f^’laofca « aif f*tgi 3^^*alca a?n<ta\ 
(Multi-stage) acf I di-5s^ri*ta acto 
di^lSa ‘ci-c?it®’'di 'Oita diiflS l-snff sfca 
*iana difiidar acf^ ^ttcaf i ^ftat? 

«i8fa ai j^^fasi^a fa^ata «ina*»f^ ai 

btto ^a ; if'aaiSa totaj^tr-^ ^t«\tTH 
fa;c‘‘ica fastcaa tapai =!?a’|<$ 3 tfa'i 
c’T'Cail Jftatat'®; fatt-iNs ac-^^iS fafi^a 
?;ca '«iaf‘‘! 2 lv(c^ "sta^^ a>ca i ’B(t'«»rataft 
^af63ii ai 'si’a'^ 'oii¥a*l 
ii iiataa acafiJ-na'^at ara^ta «ta*# 
2t&fq'5 to to sf^t^FKfaafcaa 
Siwca!! c»f-c^Victia '«ic!i^ »rtacsra 

4cat^'a to I a^r^t-f-'sitotca 
acaf^ aja^ta at at^^ia-s ^la, 

'oinfa^Ki a^taa,’^fa^a atarMcaa aaia 
fija’fa call’ (Escape velocity)-dia 

ata ^t^tatf^ ’(al ca^—c^cw 

n atl*! ai a^la a««*<» ; «fta di^^?- 

«tca di|?rf®m Jt^rfaas ^ca ac^tJ 
diaae 'siatrafsi fa^a^:, atfl 
fato SCSI'S atoascti^r toMia aa; 

to 'l^toatn c^ta *tca‘l siitpot 

vat w ^ra—45'8 ^Ti*r 







Umm ^c»\ ’jc? w 

^itn I 

¥c?, 

artc’T '« >r^i:5iw 

cvitJjTi «F«s?—cnr^ini ^ca:^ ’iffl- 

(Project Vangurd) '•lia 

f®rn^c?r ^affB aj'«f«rcB^ta 


*ra, vstir-?i c^sMtfar® wsttata-^ 
^^tfncTa 
I 

=?icaa f^at^ ac^c^a t^n- 

3i«s2< ^t?i «[tc’t^— 

i;>«i-a 8^1 ^i^taa i 
i-atCt a*tn af9^«Rfat« 

a ®M1 c*ic»ni ^la. f<t*> ^?ca— 
at^*i'8Cina '»(^c®, sr^taftc^ta • 




f»rr"ffl 

<^iU«ista '«i^$ I a^a 

^^a* 5?1 at'flr® 'otfa'c^, 

c«rt^tc5! «iaatcs?t cwatw '*1^=^ arrfc»i^ta 
c^'aai ^a i ’jacsfi a^ac’? fawta 
f^ca si^sf arac^ »it?ca srtatcai 

^a ftflaf ^ajti^aita ^^fa aaj faca i 

^jtW'Sta ca-f *(acai i 

^-^tarta ai^a ^fc’f ata ^Piat’J 

f^afta ^tc^fa ^ta af8f?aft«\^tr^ 

fBf^« sfaata ^fcaja 8« a^a 

«iK?r «r^ra »ft*i «tfaa fata atai atatt^ 
^ta« ^wa I fa«rtcaa ^Jtc»!'3ta acJif^a 
^ca«F faa a<« i ^*8^ ifetcar JFjtw- 
'OUaa faFi fai ^i^faara ’fai c«ca cat*f 
c^iaat ^ia au^a ^jtc<i'stcaa «ra^a «fm t 
c*ft*i c<stnat f^ata ^ca caaiaa ca. 
W^ta ffiaa f^atta aigcaa a'5 

taa aca aitaca aia ^cai 


a55(f:;8i^ faa I 'ija caca c’ica 

’ftca fka ^taa catafi cai^' atca 
at fa I wata atwa 

'Bic^taa ^tfaaca’ at®(C& aFta fataa 
atcaal 'at^taa t «faa3C^ att'® ’ata 
'fa ai i^a, caw ’facaa ca, «•• 
aitca ail5 atac^ faa lata aca i|li ^at 
fca I >•»•»,>b»«>,^»«* Iwtta caaaaia- 

'«la 8«» faca aa, ca«^ faa 

latcaa «ft«®l cat? at«r atca i 

catn c-arnal «raf®® fjtca'Sta f%« 
a^catag^s* aa i a^caa atcai atcaa 
acai ca'^stat ataltcaf atclt ^al ftat« i 
®tl fan lata tt?i a^aaj^w 
f®a ata aca ®tn ^ca «ft^tiff 
cacf «?fa« »Fca 4aa ®tcn n?ca >• 
faa, %a ®tcn nc^ &> faa, ®ttn 
faa, ^ ^tca'® ®tl faa i ^<t^ 



5-^t5f 3F^fc«\ «f<r*i ^tc»f *rfi:i ^c'f i f*i*t ^«tcs 

>b-> >ir8 I ?fl1 f,l^ I 

C<lf’T9^? ^Jtc»l'9t«^ a^if n^sf^c^ C^ Bt9 'Bt’f 

=frtc»i i»?ii ?c«ii'®k'5 «}r®'sfc’f *fii ♦ffl 5>^, »>, 

^jfQ cnW*! 5ftfef^C9j9 aFtcii c*t"r 5?tij I '« f?a «rt^c'^'I ^91:9 a^, 
c^ ^Ttc«i'Sktr<ir 'stc'® a^. *f^l5 ?c®¥ i sti|9c^ ‘AS 

*1*11^ 'ST’T ^91 ^c*ii, 'SfPf c:<ifi:«f =»9i af i 

^ti’t ai fwa I fiff^ Btcira r«a r«ra 'W[t4 atsca «>a4^i 

^1i:»ra awj 'fla'iBc’® faa, at A faa i i ftfj? 3f*^'f fa'st^fj ai— 

«• f^a ^ca I f^atta ca’fi ’rtataa a$ca faa « anca 

c’t'i aKfl a^x 8 = ':’5»8 fataa ?i3 ^u ffa at'^jas c^fcaf atfl 

^•<5 ^^ta'e faa at^ atcaf i ’it^fataa f^^ttca ( ‘f««a’ asitc^i^ita 

Pfat^ c^ftH a{caa f^carca a^aata atai acai^ 'sitatc'ffa i 
’tni ai <Fta ferJiaa atc^a dta afac'S 'ttat^^ ata a^a =t^a aFiTc»\'®ta 

errata -st^ta ?pai i fiin lattaa at® f^s caalc«\ ^twtata «icai^a ai i a^acaf 
faa^tcar cart®1cai ^ca st^a aic^a c"tca i afa '=^* faa ^ri aca 'aa^s faa aai ca«, 

^}tc*\®tcaa ata ^rgu asal Ta^t ^ts a^a 'oj-'sa fq*t lata ^ai ^c'^l '»ita 

^Ttc^i'sta’i f®cwaa c-icaa at^^fs faa ■« «• a^a atjaa f^-t latafS at'?/® 

fi»n latca ^caa c-icaa at'?/® faa faa^tcai ca'«ai 3^c®i, ®ca f5a'*a asittai- 
a?ta7i c»f«ai ^ca Ta*strjra5^’ fl'atca i '«fa aifaa??] ain fac® ntai®i i fli 

®tat®a ^1 it^tia famfa®i a^ac^^a 'flaa '^ac^ aa^a, «i^^ar®af atata aacna 

I s^aata 'ftaa® i ‘faCaa?!’ sfiS*? na'sl s^r^ca nc'?, ®tl 'flnea 'sjaina 
^Ttc«i'Stcaa '»i*v-( ai ^sata 'Q cafta ^sal atca f<pai i facia «fca 
atcia »iC9f catl ai ifa^ta fira ?^i5 caa ^Jtci«ta fsflaa tfraala ®tac®a 

'ojatcla a® Itasca i « 'Hfta c®1 aa! 

af^ta a’^{fa»iftai ataataltca^ u9'®tca (.^acaa ■^ft^a catata <ntci'3ta ??a* ^caffi 

a'atc® stlci^ ai aita '«ic«ai a^a^tca a^lfa'ja f^a cac^F caPaa 1aa ■« atf® 

5ta ®tci ®tl ^alata acai c=Fta cit®'^a lala ?a—faa^i ^fsa® a«i;i ats i 

^c«t cicia ai i ®tac®a af^fa ®aa a^caa fffcaa iMjt faetca 

«ivtal aca cii i 

<d| na «ftif® «ftl5ca ®ta®'ita »<iaf|5 a^caa «iia f'^a|5 a^tfaga faa cica^ ica 

a^a ®i^ta «itaata ci>ll a^ac^ f ®tc® cii f ^t'S^ta fn^iimca acn facsil 

fai ^Jtti'stcaa na sfa®! itfca, ^Fitci'tsta >fuitacaa ^tc^ aa facial 

cw t^caacaa cicaa at'?X® faaltt^ r®fa faata caicia a^a aatijai 
^ati ai cati f®caacaa ic'f caiai J frcaa i ?ta aim awj 





0'5»«» T<f!r f*IW ^t5l f»Ii5Ft3 

cnc^ I 

C=fH ^iIC*5=f C^fiT ^CSf 

»|t«in =11 I C«^sft»I, =?tl*t 

=it*i faf^ ^:*s=r fnt? 

^’fattsfjii =ilPi¥—wr« 

'^c’f «rc^-f eitt«?r ntc=j 

HI I c^c« cnz^ «w*il ttff ’Tt^H 

«ft!i3ltCt fHCil «rCHC^ HCH ^CilH I 
• CStCHSf 

fHtu *f?c»lHl fafn ^«c“r 

c’ttft^f f^H 

l^C*n fstw I 

ffCH? 

fHH »tfHtlf 151 I 

fafH <JC9ftC«lH o^V\t f^CHS 

f^HtCHI «lt’1'C51 H1|H« HHtH ^J»11 

f*TH I «lf« 

%A] fvfCH? tilf^^-efirHf ^Ic^i 

veir^ I ^p\^t»I 

'a^H ^tC'a CHt^ 

ir"tfHW ’(«r»i«i I fafn 

15 ?? «rti ^c*ii ^»ii ^tsjst^l c«rc^ I 

c*itn Hfjti*i'«itt« i»ii «rr^flt«1c?F 

«t«tH new CHHtH HCHJ C^tH 


[ Ht, 

'»r^5 c«fitf%fH«nt 

FtflfB 'Btt’f ?5t*f ^ ^Vi I 
HPf «it*r?ii *i?tf^i 5 fHHC¥ CHfHH 

HHtH ?!f, C»|^ ThHI^F 

msi ffH »(CH fn^, nnesw 

f*fH, f?H-?ltr^ JfHtCHa f^H 

H'? ?ttf^?J f^H—ffHi:^ 

fsfea nt?IC «1 CHt^t^jB^tCH 

5t«f8 >r‘ttH «tcH 5f?ii >tig^ I 

« ^^C93 fHf«9 Jinn v!i^ 

nZW ^d Hf*f® 5t?l|S 

CH«^1 I 

^dfl ?ff^*t ’STSHlXm f«fCH 
f^CH 

c^H »ff^c*l 1 ‘ill 'atffl’fll ?c*il 

f®CH^9 I 41^ flntCH (ill 
c-f^ ftfH vsH-i f®c>i?rfl 
?w Hi I ^'3c-i f®c»r^a ecH i^ii I 

>ill «fmr^ cnCH ’SftsittTf? H?ll 

fWH HtH ifCif f?ca ! ^1>r‘‘t HC5?fC9fl 

ncfll 5C51 ^tHC« »5I1 f®CH?i!C?f i 
HC«^si j}ti:»f?i ¥*ftc»i c’T Hftg ^ >li Rh ^ch i 
•hIi C’U^l ^’^IHSII n^CHH f?P'i 

H^tl'rncsf I ^tfll H^fHH <FflfHH 

C«F^ ffCH ? f?nfCH CHflcH I 

fVl Ha »lt«lfH'« lifltai H»1CHH 

faiHHWl H<? f«rH C?tHf. Hff9*! 

«fw 5W '•rt’ici atf««rli, ^Ifcv 

¥C?t %«1 HVfTCHlI Ht^#t|flt:«1 

Hi ^Z% HtCH I 
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^15^ sn «(taF« 

5a C?fC¥ ! a^. 'e hstfa?- 

^tllt^a 5t5t^ ^a 

catena ftf^^.^tcn'cai annsf^Ftn 

ntca. «nn <<ai afn^ « ^Ttaa- 
at^l ne^ c^tnata nc«F fatnorc^ faat^ 
^aatnaren naj ^ca i a^atf^a 
nwPt’fa ^teafl ataa-^njtca 
nastata « hsstfa^eaa nftTi” 
faalna « '»[5;naitcaa ^enn^ta acacti 
^itfj^a-n^fsfe c’ftsi «itaTaj <sfa 
'^aiaa §ara «?tew Catena nl^ajtai 
ca^, fff aai^aja^ at^ni ore-fa ff? 
n^aj¥ ¥faat«F nnaatcaa aeai 
'daaaien aea aja^« aea 

«it»re^ I ^ta^aeta ^wW ^teae-r 

'daa atea at 'ht^ ntea aja^^ ae^ 
fv ni at aen'e «teaa fifeatne’fai naeai 
«itateaa ®ftai ai atala ^rtent^T 
«tacas cn faaca fff '«ate«it5ai ¥ai »i«a 
ac*n ni I mt««i ¥ «ttafa¥ «teatn, 


'^aeaa *ya¥ ^ntateaa 'sattj'i 
farta ¥ea nat^i'faftn'ta ataieal 
ntaf^¥ '^aafSa aiaatfa¥ «teatn faa 
¥ae^ ^ea i 

. afn cae¥ 'at¥tfa¥ ^aa(ta «rt^ ^nfafsas 

-if^ai ai wta?a¥% ntai «ite>i1fa¥ ata¥ 

ca\f^r¥ nfte«fa ^*ra sita cn\a\ntat‘i i 

taa ^art¥ ateaa aeaj ^f^asai ntaa 
« 

¥ n¥e¥a n^faatea «f¥« an^t.*^ 

¥inai nte¥r®¥ Pi^a a*n ¥a i 
¥f^'aa n^eafl <«¥¥l ^«ata ¥ai ata ca, 
a« ¥ fa^feaa aaK cai¥ 
ca\fn¥ naKe¥ aifPrs^a atca ¥at 

^a^ a^5¥*aea aea pi <aa «rcat- 

9f?ta isajtfa: ( O c-ttfa® ataa ^ c^tai 
(¥it5arfa¥ 4tTta), (a) e-Ufa's ^rtaatai 
nai¥ ► ostai, ('3) c-ttfa« a«i ^ c'st*!! 
(.JTjta) I «a¥iS ^»fv «rva-aen 
ataa, ini¥ ¥ air ¥¥eai ?fea ?tca atfa 
¥ea arm ^ata »rs fa* a< (¥i<f^) 





sn I ffc? 

«rc9in c(r«ii 

mt 1^4 I ?ft5- 

f^ls *ii¥}B JT«i^35®t>T"<ls ^(tfg§i ^ff^a 

*fc<rj ?ca I ^tf^{5a 

'stc^f '«a'iB ^ft^l «fcafafsf i *nf 

»r«icf-r tff^a 
^ra ?tf^fB ^’fa 
a'aata <t4 a»ff>i^a « 
a’ta aifcia 'SftcB Hfc-s sea i 

'*^'9C^a ^t*r ai^fa *ftat*r 

«» c^af v iq^ta sicifj vftai 

nt^ c-fn Ni *f1«ai ata ^1 ^’S*: 
ai a>rf>!^caa 

c^a*! ca, ‘ills Jtafaaa^ '«fc*f^l 'sfR^p 
I li ^ac»i fewest f^T^igcaa ^ta »it«t 
^rqa«s n?tc< nfa*f« ?a I >i@r's Pi^caa 
3T^f5iarc*i *tt¥fac-tia >ii^ 

^aaaicn at^sji c*rc-ta 

'I’si'rrcaa *ic«fj aca aja?5? ^zi 

I 

'®*t« 

'daalSa faaca 'Bfti^tRta 

'Hi 'jaa' 

'0«ft«f fii^a afai:« fim '^aafSa 

'OTr««l f-ifca Jfata'si *ttca 1 

nta*r « n^cfa JT^r»i3!tc*i in 

fJp^FCfa « 'Bifsiftf 4rcaN ( f&PFv 

»it< ajaifta ) 5rafcqa^ 1 

»«« '»trc«Tt5i(i H^zn r^i'stcafwsf 1 

a>r-f6r¥«.nta «it*(tTJ4^ ‘ac*r8f nU ^r^^sre?' 
iKSfa 'eft«*l faaca fama r<pg1 nt«ai ata 
n\ I ‘ana's n^®ca’ r«=i cnVal'- 

ntafens ^c?fn c«rni ata; am— 


'« ! HZni aw s'acs^aaFt 

'971, a^siataT 1 

nrai ^tentnf cac« nrca 1 ff 1 

^5fca cn^at ntatc*ia ^na ata^Pia acai 
m -tc-ta c?ai afa ai 1 ‘Hi «i 
in\ jcfc^ ca, fnt, faicata- 
atn^ ( at^. fm s aFCfa Jac^fena 5fn ) 
’liacaa i ffn caHPratacaa 

cwzi Hi afi^tcaa ciffa §cwa cam 
’Ua i nRaf^ sfcaarata fnn faafs^ 

cnl^nfah ai 
-ivfacaa anfaa n^tcaa *(caT *?t^a 

m ata 1 m aa 'Sir-tsi 9 
catnf^afsia-nf^a caafn fa*f? 'srtcnfsm 
c^fm ara, 'si cffa <srcn nt«at 
ata iTii catnf^araca Hi a»:q amtcaa 
araj cr^ri ata ca. '«i 'saf'am (tfntfa ), 
slacsftFa? m (a^t^rnraai saa), nf%am, 
faa?r (faFpfna « faFrf^naffa^ catn- 
nga ), Timm « ^f^a, m, ^^- 
ca\^nT faatn ^Fca atca? <ii{5 affa- 
»r% a<f I am a[nci—‘«if«ntaa 

'5i<K «ir®afa earn % faatai 
^a'«aa‘ipsata^ caatata a’KWaFr atica< 
«i<K aajfcatcna 4cat?r afacn 

^1 aa?itatn faat»t ^pca 1 a%^c-r «rcncna 
atai 'afS nraaft^^^a ’aca 1 

<:(5ara:5 a??raa catnfaaraa aiaira 
^raaaffcns, ^Ffaat-ar n^ftcaa Hi 
aia^ta can ^ataai 1 cam afa, caf^ h^ 
<5r?%catcn, 'Bfrara c^^ ai »iii§ fw « 
ff an^fn^ eaten aiasta a^ca nte^a 1 
mnnf^ten (<i{5 ana^tn ata«. attn 
(^tntrn) eaten w'sta nc«r aja^« 
sejj '®rtntn' nftnta ntai cam fnticf 





[ 


vii{5 ^^f>fri?tf¥f«ni ) 

c«tc<r^ f^c-f^ V9!«r? I ><« <2fi9tc’r 
«ni*f«icir« arsFw *ic«fT ^r«Rnr« 
f?f«ni '«jlt»i f maiQ 

«r«rn c’l-f «rtiT2f'r nta’ji cnc^ i 
^Titwtcn -iiiSa cm §*f- 

Vi 

«rc^tn *rt«c9i ^^i- 
«tc»t3f 5?a, 'stfs’itfl 

f^ci? s;c5!| I 

^ai ^ra c^, ^'wrcatcna ^tc?9 

2fr«cat«( «r?ic« -f%- 
f^-rir'®rca i 

^ntwtn fi(at>ii:? '-^f’T «if%:a *tra5a 

2itt«9 V ^■'nfcatcna fsff ^fcatc’ia 

faaa 'Bft^Ni 3 ?Ni 

‘fla ^'ra^gra «ifc®a na 
aff^*fa cat^fta ^*fa «fcatn =*Fai v i 
*ra*l5rf^tt ntfi-^a a^i ?^ff3 

cat^a ^na fai v i caai ata, 

cat%3 csficaf 5?c33 ^^qst ’Fia 
'^t^tfa^ ^a^ta ^tca, iJifa'ii aa 

^at=gf« v ; il5 catta ca'c^s ^caa 
'qtca, fa 

ff« c-ia fa<caa cat^a a^s^- 

aaa cacar fa; '»ita ^fB cat%a ^ataa 
^3[^1 ca^ ff»i m ^ta ‘5;atatari, 

<2f^f« ca’^ faanit^ ffai i jii c^tai 

’ftat^ ^ata ajf^tatar «ita ca^ta 

»if^^ fa ^i>f8 cat%a a'g'’^»^l, 
»fl%a^i:f ca?ai « ^ataHi ff^i; caaai 
ui^ K?)sj ff«i c\ cat% nan cacf 
ntar«iai~fa n«ltf4^ cnacaa na 

^ta cawata aaw^ ^nna fa ^aa^ antwai 
nars w fai ^ «}5 cat% capfai 


‘fla na^n'tfK ftnttai n'sa fa fa; 
f taa 'flwa atar na^ca ca^ti (^nf tfa—Rash) 
^«Nna fa; a^na ?i-3fcsra faffa^nta a'ntarn 
faBta faata «tai ftnnti^tn 'SJt’t 

fta I '<it?a atar ‘af«riaa ^3i ^f^nta 
afsit'cn «f-ira^ fa i ^rarat^^ etafB 

cat%a araj artaa a^^-n^n^ta t'efacai- 
o« -rst^n ff»», ffffanta ^i ca^t 

8 n^t^cn tt^ta i ^alB cat%a 4^3 ^■i ffn i 
‘c£l®Jfatntna' faafa'® ajafta fca s^caa 
51 5 tn f ca atai i c«i®,fatntna 
m f ca cf a^iarsf a^ifn^a ^ftatina atai ^ta 
55caa ^nna fa ^nn^®fn 

fca ^tca 1 ^fa ‘flffB cat% ^at^ff« 
can nff® fa 'nna '^f^caa at«f- 
a'ntaf nff^icf caaai fc«i i 
a?rfn^a ^fcatcn cat af%at« afnt^in 

if-:fa's fa i 

^nca fnfn'5 ffePf^aTa ^itcntaai ^^arn 
fif^aata fa ca, 'ntajafaff nalnn-ftJta'ta 

atajca <a{g fen\'5*'5tca fca atafaati 
catena «aa. ntaa^. nfatatni. 'nf«a1f 
ftfn ^tnata fatna fKfa fca l ‘ai 
at35i faaina faaca facna an*! atai steatafa i 
cat^a nc«F a^f at«i faafna na^«ft- 
atenn" i ^ afa catfa acaj '^caa 
aiail alTta caif ^ afjtcaa acaj a\fa« 

atai fcaffn i '^aa «r:atnftt:n 

cal%a ntaia fatf'® faina atai 
< 2 tcatafai «tata^ faatfaa 'ntfta futl 
atf41a n^tat nfaatca catn « 
cnaa facaa i fn^a^f afa naj a^a 
f ai I 









^«il c^. ’tiwt? 

uni C^^:Sf vljjf 

[ 


^t9 ’?'«[! Hi’T’lt'tit'l 

(>i3^tca5j ), i|*iNi:^ar 

sfN *tt»i, ^f^stsf c’tW^> 

v&i; i|ifH£(*TtM' *f9’lt>r 

•« f «r|J?tr*f l—c«i; ] 




'»rt«? -sr^t^w *t'«t 

^i9C¥, '»r^ '«rtC'?itc'F 

«Tk^t<ff&3r ir^«i 5fflC5 

^t5i Ttc« c*r^r^ 

ntC9 

=|fac^ 'it:^ fii I 

C^tif sfT^'Sl 5f1 1?C»!9.'itwras f^«T'-^^1 

«rtc9^ta 

C<T^t3 ®^C9r ^^C*f9 I 

^tr® 5*11^ 

*f1ia, ®ta^ wrsf’t? '^sitf® « 

▼c«=T ®1 n^f®r® 

sffttsf? f?i:?f ’®f’P9 c^t^tcHi 

'•(tC’F I ®tPf^ ^z^ 

'Brqfsftsfsi f^P*f® ’ft? I 

»Tt>i c'»ti’if cm 

C«fCn« fww '"ft’TC^ 


«Q51' « c^^f *ftitC‘¥ I 

c^z^ '«i^9r^i?:'f?i '5*i5 •ffi’fl 

a^tR® I ®t^t’?i ^ff® 

iT/.M «»¥t"f fC'fl I 

fetlRNi cm 

^51^’I ®1 *11 Juft's c*iRr<Tfl 

JTfptnT 1 ®(r® =^* 1 ? 9iRc®l i 

5Pt«fl5 ’^fs Ws 

5it?Ji^r <<\z^ I ^ra? >iWnT 

a« c- nf'<)i ^Rn i^c® *f|]:fl i 
c‘$c^R?i ?Rr«9jR® 

c«rJT R uf^^s 

^a Rea 

^tc® *(®^ enr® 

*ftc^ ’Tisf 

^sc® *ttr?f, ®tfl 'fst^ •*% 

4r«ft*r I 

^las- 

srJirffl aai«n 







Hi 

nift ^«N*» I "sic^ttsiiB^ 

>5*{g -f^ Jit^t *ttu I 

faf®^ ^caiisf i 

aia'^m *rt«ta 

-tt^ 

vsl ^tca I c^ 51^^91 ^ cm 
•ffc® 511—^fai '9mt 

f^l 'sfta^ ^ai'® ftaw i ^^r'Pl 
iltajw If®? 'wiiF i|faiat« ate® 5f® 

’fca TO c*tc^ ntca, ®ta^ ®ft3f aalff 
^stacaa C58l esieai i fa^^ac^a ca^i c^f^ea'ta 
C9iata?faw (aa*^ fa^?ae#a ^ajpaSP)^ 

cast”»tta1 faaca ^cac® i 

'■laiTOai ate® >r^c®? *icaaU^ 
b'ltea'ai a^ae® *ftea ®ta? at^ii 

'Sf^tcaa aa Isracaa® ct'^i i faiS- 

atlf^a fs(^?f?af?® 'Bjta. fa- ^ caaea?fa®r 
^aN cnafa*i®Jtraata atcatfa^F ?5ti^ia^a 
ca‘1"^ta*t ‘caata c«Fa' atca <£ra'ta 
aifaj®' atl^ asraefia i in? a^a 

?t®cn ata^ca c^t? cit? fna i 'Biiaiai 'H^ 
»it^ fata aaa nea s^ieaa ®asr ®tc«ra 
’itara fa^t ^ >raa faea ^"aa 
a?a» iira i a>"acaa ataii cac^^ ®tai 

aaiaa atai ®tc?a »}taca ataet, ®1 
«rfae® atacaa, ®tcaa §*{9ifai 

aae® atacaa i ^ aaeaa ^ta «rasta 
aC3! «is|«® aaf ifa; aar- 


®ae<fa a"aa 4® ara aTO ca, ®i 
8t»f®cntia aa ai i oil a$ ajaatea 
'sf®Tar «iaiwtaai 4a atatraf t^aa^iat® 
c^tata acaa atai atari?, ®ta >i1laf 
^ta fa^ifa? aa—f% aataa atai «i<t<. 
^■a ^fn « '^t?f®-4}ff®a a^at® ®tai 
at9i fat® ataiaa l 

a^t^tn-faissUaa ca'tai ataaata ▼r»i? 
'Ciai^’acaa aataa aJsatf® iflaa 

^95 aacaa *pp>a^?ta aatfaa ^staa a^a 
?tf¥ I 

(ta^tfa® ^ntea aaatr®a >!t?ttai 
(aataa ^f5^a®ta ^:a cateeaa 5^®a 
>T^taai caaa caai atc^', c®ara a«ii- 
ffefa'^ai atat€ ®tcaa Bajifta fata® aJla^i- 
faat-sFi t9ic? I 4? faaa}5 a^tt«it?ai a^ta 
aaata 4n. a^t»T®t*i ?a^^? 'aia 

fa^taTWtfaF^lH f®fafaf '»flt'« ?ttl'«ean 
4^l§ asfaaa facatn ^Ftatia i catkaa 
C5it®t9i «iTt<s c^^faait^i tcatc®-rcaa 
fe*ia 4? ^Um ®ta ca®ai a^at? i 

4?t^l ®a1fa».?caa s^ta-^tsi 'afJt9Ftc®fa, 
?»ta«t»i faal^ 4^faata ®a)t5!- 

’laitcaa «ac?r 4®f8 nta a^falS fatata ^ftat^ i 
®taa'a "Biaisiaiaa ca a!S*itf® 
^itfa® ?eacf, c^tasf^a a^Nartfa®! •fala'I 
asta caai ® ^attacaa afc^'« atf^a 
7 l^T, Hafl ® wa®9i}ta aatcaa nf^fjaa' 
^ataa 4®i5 c^Far itna ®tati I 


rffa^a a? §af®^<a atc|? a^itaa* atnta ai ataFta atfetaa’atacaa ?tc®-'f*ita 
fawttaa a^^t^ai c^a^iat® a^aa atajta^ catartata a?tat’r fa ai, ^tai a^®i tot 
fta att^ I ®ffa®t^-r fa^tatat cata ataa- aataa-fawttaa faaa cataftata csti 





I uq^ 5i^s\ 

w ni'? c«t*ni i 

afh# «f«»itnf y\^h 'Si^ 
«i«t^ '»if« '«in sfatB 

»lt«fR*[ b^ta ^ntT[ 

3Ftc»r3 nt?ii n®t(SJ{i «(i 

«tWft?l >»t«IJCSi tPta SfISf ’ffB 

^cir^-’i’ -«F?1 ntc^i n’f»\ 

%t»!?i '^5§n, f%’5?'t?tciffl '<11^11^ 

<ii| w« ?c^ I 

®t: 45f. '!9tC9i^1 ^r«»(C»(j| 

8-iSa's atcl <iit il^^ f^^*l-*i^rs 

Cf I 

^Cfl ^r3ic'?« 

c»f«rtt5^j c^^®i»trv5 wM r??i:? c^t^iwi 

5<11 «fcwfi0 ?lt5i5}“(i cnn « 

'StC^ <5J?*I *FCfl 

b^l Sf’^c# ^5 I 

®t: ^itcsiat's 

^itai « nc’i’i'rra 

*it*nc*( c^z^^cm^z^^ ct'^rrr'* 

5tw5?‘rt’fii3 f^c’?Ft3*i c*f«fwl 

r-t'ipl^^l ^ sr 

^z^ I ^il'Sfc^'fl aitir f^^cn 

•Itsti; *ftiil»i^ fl’P^pn*! ^taicfa 

^Wii ’?Jt*(tCfl f^r"5« ^z^ 

I 

‘l§f»i:»!»)’ *fttN Stl^C^ 
fsilfs c<ftn>r*ift« ^’^{5 I 

4|5cf^ ^»!1 *ltc? I stills 


« «rcT| « 11^! 
'5lf« c<ftsT aft^t’ff? wn? 'il'ffe 

5f:ae cif«5i *ft« i 

'3tcn^ 1'^^ W1 
I ’T^»l ^^Z^ 'Sl'ir^l fs^lB 

c^tc*i^ '!S}r« m nf^iftt*! f<ir«5 «t*frtpT«F 
^fsfij-ai stl^c^ -ai 

C’*fi<F c^'Hl ^t5 4^18 f<JCl5( ^tfai^ 

^«Ff5 *i^t« 'BdtftM a] 

f?\ s I ala'll '«if$ '*^81 nsrb 
^^9 C'^'sn c^ca ^tcfl I 

f^fa» c^tt*f 

nttt<»!5I^c^?[ ^^c^(I f^fas-^ii ’qt^ a<f^ 

^«rjf€ ^?c!)i ag?! *i?f{< vijtc’T is^ilffta 
'»(’qq 1 «^=q *iiTU«f«i ntt'% I 
^r<?-^t<ll«i *1?!^ cw^rca *fta I 
cm ^Jfis (ij^ls ifsi^ii *ia am I 

y[a>«i ?icqqm «»i q;-?*! 

I at^t^l ^t?:<itfsi^t«. 
^afa, aiJi’M a'^t^^cis »lt^1’ir'e fsjca 

sa I ■iit’^l Vi >«^I8 

c^lj I 

*> n^^ ^»il5fta?i ift? '«ic<¥^ 
-ciroq^n-t *it'Q?1 ^itK I 

c'<fr^^ Tn^ cH«ai 

c^ta nta I •twK ^ 'Bti^cm 

catacq afa^ca at^fcq atca qtaraiiraa^ 
ail5f bqta nta i 

ai? faafia 4^faa m »iaq 

§W*l'8’Ttwm ai-a^a, aw «ttm=8f 
mi *tf?‘it*i 1 atana 

nwamtat8 ’la »itai a^ta 

?twaii 5T*itaia «ft» at^itaf*?^ ^nfacna 
<rab <ttb a*?tcaa ca*! ncf al i ^ta*l ajfv 





I?? 1 

®t: ^rC’JJl'fl 

JJ-PIC^ fsigjjufin® iiiJf{g ^<8<|f '« 

4)C<5 C^fiT "!"*! C=ll, ^‘^tl C5l|, 
«itw «Jtcn 

fV«tC=T ’fW C^C'® ?C^, <11 firat 1 

C^l c^t*1 ^1 f"!^<F *4^ ’T^»1 r^ai 

C<F^ Trt<nrit{5 ^isc® I 

®t: «ttC9i?il nc^Jini-’i^Hsa sitsi^a«l 
^cau^T '«'Stac^^ 

f’lfaar’ I 

ca^rtt^f na>i1-<pf^a c>i<fft=T 

^tafc^ra *ilS$aj faaa ^irca f^ci> ntca^f i 
«i^al ca^t^i i^tair^ Rra fsf^ ncaa*fi 

ftc® *11:^51—’siistsr i^tar c»t^ 
»1iaa*ri -faca i ^ca ca 

faM»icaa «rlfaas ^a'?i ^taMcaa^iia 
mw ’itsfnaaitc’ia 4ca 

atai faaitatc*ra fac« nttaa i 

nif^C's a^taa-fassia ^i^'kata 
a^faai 'a| c\ jFft’ra caafcn 

ai<F-"!’a awj, c>!atca *i^ra *^<1 ^ca cac^« 

tias-it^flai fifc^Ta{5 ^icaa'ita «ic«j^fS faaa 
i?"^'etca ci?ac« ntaca ‘aal ifcaa*fta 
*(<rta n*^c# «i?lffa ’♦ac^ ntaca i 
cfefacsia ^na ^tcaa'ii area ^taiaa caatcq 
«fw^i5 itc«aa *ti«p «5c^T?|S faaca 
ria>ft?j«tca ^^ai y\w( ai i 


^ *faif^c« *i^ta 'flfl5 {8^a mta 
caa «»atai I 

aaria ^rcaaita '«if« ^ nfaatca 
atatafaaf i^a; aa i <ia-at»iciafa 

aataatatca a?? ncaa*!! 

a^ra, ▼cei ca ca’tai, ’§’fai, aaaai a^ai aita 
caai caa '« facaFtsatfa ac^, ca aaa a^ata 
^^cata ca^, aa’st® caai 
caa ai i 

,^taaa iTcaaaNtraa a^t®fac^ at^tai 
a^aata 'sfcgr <iia^ ncaaata aa »rcaaat»fta 
afaata afat^ <Faata s^car ca cataf- 

ataata ^cat^fa 3?ca aic<P, v&t: «)tcaai 
^stfaas lii^ aja^^ta «taG c^ta ^rtafi^a 
?ia ai I '»ifs 'isH afaat*! ^aataa 

alar's a a ac^ ’ftaaaia^i? sp® a*^a 
?ca atcaf ( jic® ^{5«i at-^aa^fa faca 
^tif^caa fa;qi« ^ai ^a at—^tcaa 
caafc^ti ^a aataaau^a ^a ^a1, atatafa^ 
aaif®i Ifefacacaa «»t5 catca ^ca 
cat^ «*fB cB’fe iBfeca atai ^^a i ^^aft aca^ 

09^ lijjfjg tS^c?f 4«ff8 atatafa^ fafjfai 

^'{Bca cat^ IB ac.aail shttai cac® atca i 

ra^v»if%5 a teal at caca carMtfta 
ajtBt?ta at^tcai cettcef^aai^F ^ai 
cac® ntia i 

aataaHt^“«6ta cacai «jf5iala atai cacaa 
a[ta?ta ?t^ta faa’F fa<fi 

fai:«9[a i 





^r»i sitlcaptc^tn ^1 i ^r^ftvi'f®: 

c»i^i fiTff^ ^cs c^’ir^tis 

’ftF ^5 I '®lt^^ ^I'SC^F 

^a«r Hir« 

—C^ fTf<j1 -51^^ j^f^jjjcj 

fs ^tt^itc^s stai «itc5ttf%'® ^sii 5^35?fa I 
^ C'>^C^ «ltC»?t«F«fif 5C9 

5?r?=pj5 §'35} c?ii^3 ’fWc^j n^« 

cw?fB« '« '8ftf-f^c>r 

C5?| I uq^ 

^C5 C¥t5» c?^ta 

^caa f5[5q<sr (Magnifying power) 

I c^faf c^fif ^cfa ^fai 

I5taft? «*! ^1 «itciil C=q^ 

^t^tca cw^j S^tnc^ I ^1 

iftcafs sil—qFU«l ^t9pt<r '®c*f9 

0[^<iT ^C3 f^r»¥ 

c^tsf ^^r-r^T «<ai nc? 

=i1,'»5^ <«^l5 ^5^«i '«r^"( «f9i *ita, 

f^iwtfsia «t^tf srit? ?c*iw i 

^c»i^ ^af5 '@t«i, «ft«i‘ri I 
arafl «i ^im 

fC»n f5lIWI ’FK^f ( Resolving 

power ) I f^i;?r*r*i aFSita wtai c=qFtsf 


«i'sT««a ’ifa I (j’S '•itciqffl 

‘^f^i Jit<ifa«i >}t^cafti^ti*i •iiU 

^ai I ’iptsi faf«t '■^^"r 

5j:a tocsi «t^} fafsa «r‘“f^f^« ni 

ai c:af^^r an *itn i 

''®tl fafsa ^?c“ia f<?rata»iH ( 

®?la9 ) ^=R-t'?faa‘i aal an i 

fa*? f^'"^a fa-si^^caia m ’T’la 
aa (iia •T'S5» at^iaptl^tn i 
-if^it^ ana ata at^caFttatni 

«s^ an 'sficsifa-'saofca «ffjf^a =^l&a 
fit^ffm aa i t5 

aftrca tfrcat^l aai aa «jfsfaa 
ntaaa ^faac'J ci>\sa ’ftatm 

k»i^-]?raa a?1§ 5^31 aai ‘flt'® 

cat^ a^ca *i^t“t afsrta can '^a 
^tatca« caai cat® ntca i t*t ana 
famaa ■!?'a'®f'8 ca% fa« ^^faai 
caai cn*! sfla^ calna 'oi^j^caa fiFai- 
a-aH caaata ajHfca i a? sra^i ca, 
aaa cata ^aai cataca 'iil acs caaata 
ajaai aai aa acaa 

af^a sfatta cala^fq catca ^fa«i^ 
aa, catna ^®j«a «tn ^a 'a 
'oitatca «rc«jaf5 ^mafaia ^ ^ 

3ftanta ca«tc^ cnt»!« ^tcaa f^ata»itn 
<2rw ’aai n«a aa ai i aas 

«R^ja nnana nnF at’ft'e >i«a sw, <ai 





^r<ifis 'srwtsfsf, ’T^si 5rc^ii- 

ifira« JTig^ ^5 5ii I 

(Frits Zet^ik) I ^5ff<'5 



CDTRraf ^f,TT 


0?«f-?fa§t^ '»ItW 

»t:’?^it?[ c’Fiai "5^5511 vn^ 

c«rtivi • aftfsfrf« 


^tcfs *tl'’F 

iitHl nflt’Fl-f^^t’J'l I 

»ft*it?? f^i I 

'its sf^tc^l *15^1 cfef^l^H 

T^m 'attcsis I cfef^t^tcns f^«c»<s 

C5tl®S ^t*JT CS «ltC^j ^1 '»jt’^fetS®t*l 
-fStss s'ts'e "Bits^*! sfcs I c^f^i- 
stssts c^i^\ 9\t’ttcsit^ 

^fs I 

MV cs S^'ai 'Bfttw, ^1 

affsfsts ^tfl I 

C»^ST '« 5»t=i1 

*(?l^1-fsst’Pl «its^ I 

'Sfl^’p*r st33 ^l^*isif® ^sfc^‘ 

C^Br ( Phase ) «1< cM^^V 

Tfs^ts I cs'^f ^st’Sts st^»ii 

TPti I c^m ?tf«% ^*ri 

si SiSS^S C’flSI ^Itfl ’if^S 

fss^c^ csft=i i;|cVs S-II s*ic« 

fSBJtC^^S «t^ts csws—C=ft5f 
jpits C’fts ’ifics’f. SS*I. 

Jia*l 'Q ?tf*s 1 

l>C9i a 

g^t«ptcs ^f?CS M'? I 'St SSSl^fl 
5lSt^ ^SIS '«isfts5 -f^lt^f^s *f"f1 

sa^l P, r^% r€«S ¥*lt«f^« 

Tf»|1 fsftss SI «IS^ S5F*l *ltw I 

«rtl»lt»«f=« X’F *itS}S C'flS' ^3f stsiis 
Ststs »TSS 5lt«1Jt*lS =ft»lt^»1 
fsf 5t»?« 








^tc^it^r •2rf^>Tti*i 5i5it i f^f^it *^sg 
’fvftXs Sfgsit^ -si^n-sta f«if»?i I <ti^ 

^tc5f iiitrncf ssftf*?^ c^5f- 

3=(^s( 9ij I 

C^tsf ^^3 "Sf'C^filf f<fga ^‘It'ft^f 

f4%!r (Optica! tl ensity'i 

sir’dw srwi ^1 ■fv c^c^ fncn n2*^c?!?i 
sic«ii sf-ri-nK'^T r?:-? ’tfa i '«itc*ii^ 

■M?ir3i:5C9?i '^ii"<icaw sfi^tf c^ 'ifasiH itiif^r 
CSf’fl CW5, C^r^ JrKfil*! SfCSl C^Ti 

=1^ I rst? atf*I>!f> cn’JT fsfCI 

c:*ft ■«i1^fnt*!'S s^T^inr 'ei’c-ta 

hr-i^T f*in sffaPi'-r "J?!! 

5fc«si I '£>t 

iSfiSai I i«:^ isfs?! v«fj-t>|f!^^] ^ifig 

^srr^scig ^!?5 i gfsf^r 

nrca l ’dll ’Tt’P, f>i, fsT, ^iC'ig 

^fl?pfg sjff 

Cf-'Q^t ?C9n I 'ii^ 

’Tfts^ I fif® ’It’fl ilf’SN ’fc^l 

fnf^^i ^t’si ’i^cqi, ffi yfc-?ig 
wifgsitgc’pg gs?! «/«! ^irsitsi 

c’rr^ «it5twi I -si'^csf 

'®ta 5t»r 

8SIn =ipJtC®^l5fl SI'S 

CJf grifc^& C’^fC'^ 'ilpfc^ ■ait^TCg f 

sjtcK 4C^TC^g 'tfg- 

’TS'iT s(W ’T-fl- 

1 

♦tt^i c’*rc^ 

CgFt*T 5tg^sr ’FltC®^C<F 

*!tgc^*r 

'®!c?s src^T ?-fi-nKgfj 


w-rj-*(t!^c¥T^ ^dri r*f^ 

^rtcs^C’fs ^ff'SC’ir’fis *iR^^sr 's gf'sra 

srffsg ♦rt<<FT »i^cgs sf^gj 

sj^JI 9C^5I I 

fesrt?.gi c'gcgf '«if“fi ’ffa c^v- 
(Phase contrast) '»i<3l^^‘1 fCUa 

sicni 2frs>fg1 « Sl*«lc4*‘ 'U’fi&t 

siNr^*! gr^illl 5[!f I 

sicag ^nt»ts» 

■»!tc«rt»F'aNr3 ’ffsnc^f flf’fl sg i 

lat ^c«il—^<^{5 gl'*’! 

(Metal ring) -P (f&3 ^hf) -ag’ ^a’pfS 
«rt(:«i1^-’S[i^ ?ff5, gi 2n<i ■<i 

^IC?) ?'Sf« spcflsr I 

’Ftb’tc^g «fgR ^c^i! c^, 

c-pS'SW £ft^g 'sl’T csiti^l ^1 

I '-a^ csif^i -«sr^a si^gj ni'''i>i 
fsif^P-i^tcaa JSf 'stc’ia tap«fn i 
c-pH =?‘=!5 ftfsa 

sicaj c^i ^fs nt’l-PT '®?rcw, -^tr^ 

<f'S) ’iKC'Pi ’ifa'i^ ^aala ’a[nrn 'arc^i’i 
ncagjafa ^ics t>c*iH[ ra»t4i' fe'&si 

Bitf-if i 'al ’«i‘i(^'^*l acs sf’S 'Bilt^iU ^rai 
’®itc®iif^^ spar pa i a^3 c^ca^ 

’sitwl’paf’^iC’F ^ta tisfa 

afsa asra « ‘-ptesa ct^-c?{^ ^nc^a 
sjsi^caa n*) 7 f^cg ^ejrssTra-s a^ia '^t^- 

fnc’ia '-a^ ^’s ’tt'4-Pi '« a^.:^ "Sf-fta 

Jtlata*! «iial9Ft aca «ft»itc‘ra 'i^sifa- 
'®f^a (csitaifn) ^fa csfac«i ?ia ^^’F- 
'«f^ «i*^l ca’Tfg ’f’l^a ^t?l asffg i 

fpi C*FSf-?FSl5r^ sit^- 

c^ftc^ftn c«r<fc»i s(csr ^ca 

»[sif^^5 fewai I 







io» 

C^t«11 I 

^itCN^iTfl ^ca-c^'Q^sil 

^t«Tr*r5T ^1 atfii •iti’T, 

’l^tn 'f-t w 

*fta I ■stt? fec=» ‘ii^ 

CT<ftc5Ji 3j?, «f«l5 m 

«\’^ COfE’f m ««! ’«lt^tC9 

a^fl I ^1^*1 

»!itn,5tc*iHt=? fn^5t« I 

'=rf5i^r«i sft^cap;- 

c^tcn^j ^?ir« *it«i5i '»f1?i 


^ai aa. ^itc^ 

^^mfVfltca^HT^i C¥af-^s)§rfe *it^caf1- 

c=?r*r I <Ji| ?iijs[5 ^t?i Tw%\- 

^9 I 9J9at9 C^t^ ^lT5Tt9rJ?5? 3^ ?[I^5ta 

=11 C^tC99 f^fsa fenw=l 

f9f«a 91® w^ri >1^9 ; 

C9=1=T—f^fef^9t’T 49^9^5, c;3ptC=lfC>ftH '«I?f 
?ir®?l, >|tlc'5lsft®*{ 'qts 91*^9 I <49 
<«7,?9 '«lt9'®9r, ’if^C^n 

«it9'e f9J^9*1 9F91 Jf-S^ I 

5!flf99f ^C59 

f9*519f9 'Ofir^lf^ JTtf9^ I 




UISffg 'SSl^XS '8l^!l , 

'«9*9^'f <419^ fjjfs •S1‘C9t5f^i^»l"st^"99 

hsff9^ ?C911 C^t»IJtC^tvSirr’P I f95l« 9 • 
9aC99 *lt9J f9CS9l-f9®9rC5f9 
f^nt9C3Fl9Jtcfet^tf5f'Sfrs? I C!?t9Ttt^1- 
'ittfV f^ar*!, 9‘Jff5 '5fJtf5lC®iI fit«r»|. 
«iitf9i:=ii «ijtf^c®9 f9«r*i, «it«r9 Bit9i:99 
r^arn. «Iltr9®~«lTt^C9ft?*1-4»&t9 «f'5f®9 

‘A# 5i5Sf‘« I f^«r*r[8 

»lt«(t9*rs CBt9 5hc^ ^91 ^9 1 

Bl=®:*f9 Uf^t ’Bft9'*i:99 3?9»1 f9*B91 

m9 (Stationary phase) 9F91 I 'iJ9- 
n9 il9f*isa«l «ff9 99=lt9 ^U99 (Mobile 
phase) Bitcjr, f^aJcTa ®*rt*rt=(- 

=f*l1'9fn t(9 I ^nt?t=19f1t9>f^9 


5lf®%?l«t9 ^t9 99—ap® ’if®- 

^I'^JT, ^tr9t9 91 ’if® 9^9 I 

’fr®^*1®r9 5tC99 ®t9®9Jt??ntr9 
§9(9(99*1 f'Sfei fjfa^ ?19 f9-591 9?C99 f9C-l9 
f9t-t9 ^(r9 ^9 I ^1(9(9 'H'S 3TS9, 

C9(=f f9C-f9 nf9C9J-f 91 
91 ®C®(f99 §n(W(=l9'tl9 ’tr®^«l®(9 1^(9 
(Hif I Tfie\ >551 ^tC9 f93»9? ^9, 

n9"*(9 1^9 91 I <ilC?9 9»11 3?9 

91 (Critical pair 91 

Critical partner) I nf9C9-r 9l ^99|t9 
^r99'^9 9^19 'i1C*f9 ’if^^si »(9 9^(C9l 

3^9 •, ifZ^ fn(«f«l *f9"^9 f9f^S ?19 9(91 
af(<ft9 9(9(9f9¥ >«¥• 9F:«r 
(>V«. f:) cap(9J(c^(arrf»f9 ’(9if«9 
9(9?9 3Tft99( §n*ir9i ^IC99I f®f9 fittf*! 





^3. c*iii^—sFtnraffl ^na 

a'^ti Ca"^*, Mg++ ''ja<?taEa«i jts^ ; 

C3ftsitc^t>.ittfVa 

>Ttata*i"«: ^-r k^ifcak^F 

( blr-li—#;; ) 

faaca ’Tcaa*ll afca^T C'l^tmfc&t'UI'fif 
5it*i'« '®fa C?'Q91 I '«ira. 

c^Esata caffaitc^MJif^a 


'Bit^a'l «Fca=? i >5jai a^if n?M, ^^j— 
afTi^{:atr?«T « a^ftcafiSsf ^tila ’ivrk'fa 
f<f^aa!ac*i cjpfaitc&f^rtfjpg *fairsa 
'2fcam a^can / facias: 

afjftar*?'? ncaa'fla c-sfcsf c* 1 * 1*1 rtc^tauf^ 
'5}*rra?t^ j 

C3?isinc^t^tf%a na.r<6a c:-i%ra«N— 
fH*b'?i ^caa fe’ta f^f^j a'la 
aa*tmufet.ffjr^Fa f^ar<nFi« afca*?!? 

c¥i%t« '«f't a^ai cai * nka i 


aassit^ ^a 

’fjt'T 


^a^i 


^a 

n*f'{'*l 

’Tt t ^-asf j t © a ’t-f^ C3?t^i tc& f 511 r*c 

'«a^i-’«i}t©j^a^“tii C'ii-tajtcfet^tr’p 
ai 'Sfjts.sfan-i r*( cia*t*iifcyt'5itfsr 


^r*!'® 'iat<-gs®a«i *iifH 

5ijr>i-®atfi <ilf?'R c^iJjitc^i- 
'^Jtfa' ai 5nl>t-'®aei C'^NTtc^i- 
^ffa* ( f-^'. U. sitCN 

^rafa^ -ajf®} 

^asi-^a-fi ’ijfg'i-{ cii*t»iJtc^i' 
5tfrv'ain(fi^'-iH o-‘fl*iUc&i>sttf*r 


«a1^® 'f#*? nwK 'sila^-fafasfa caffajtc^l^irTrjp 

ve\a!^a «a*i ’iitia ^wafc5i- 


Cv?i5f*iJtl^t5Jtf*pa aia- 
i^ta c^*i*T ^ta^nNJ 1 ^'*i’t'Sta T^. 
4 * 1 . f*T-a *Jt¥^T '« a^alfaf ® 'SftaN tiic^ 
(ii?p ^xf^ 5|tffvfi ftrcac^ I fs^'. f>i- a 

fM fassj^ ui, c^. fn. 

*ltf5a, f'^V’ ' 

Piaw faaaa'^ aa»!ta a?a?5n ^a!:«aa 

a)a^tM 5}5r®; 

<s|foB»ata ^*fa ^^fcaa cai»f*lJtt^l“ 

'®itata csf^c^ 


caFfsutc^tJsitra!'' c»iafa capt*)jk^1- 

aitnp I 

as^ilN C'i¥i»u(cfef5iiPp—41^ qfeah 4*ff5 
^f*ti -i»t«ia »icaf f«H’'!3*i asa ij'^ «(tc*? 1 
wC'Sia aj|»i >itatan®: b-s® Mh. I b*- 
b • c»!fa. ajt>i ^vrcffra '«;t;5‘it-» - i: — 

i: 8» at<n ^^^ \ ■•ai^a ^icac^a 

*1® >!a* *fai ^a ^raca^a (-ga ) 
«tat^-fta faaacaa ^faata «fc« ai^ia 
jjlataa^: ^a|6 *iv*f i 

faiWD aa «a*!aic*t fH"6»i ^caa 



^tag 5{nj f^cg 

^5 I •si’gtc^g ?tg jt^r 

nti c^. fitgf9-5tg ^gc^ gi 'ei-fsi mz^ 
■-itc^ig *it»ftg ^rg'g §*iig f^f^g 

n[tc>Tg ’Tt^tni bH «cgr?r «fgt« ^g i 

'«l «i%itg • ■i ^jt»f c^tgf g^rg? >:9jtsi 

fgtgtg*! i^gi I 'bi^j^ fg<5^ 

’t'fK (, fg'?sgi«1, »s + %) ^^6^g gfgc^ 
•nf^g g?q stcgt’f fecsi^rcgHi i 

c*f*ffg csj-fsfitcfet-sftfg*—ciFtsfik&i- 
’tffg*'g 3(c® fgc-ig«tn ^-sfg gig?rg 

gfgi «>,g i cUgg 

gtiTC^g *1^', f«p^ « ^fggfgis fli;^- 

fgf^^ I gsfn^' ^tgg gsrg i 

■i)g fwf>f| ’ifagt*! fgcagj *tf?M ■gr^ ^jg 
gt?fsf{5 wjtgg, aricg gfg, egg 

'flg r^gir^i '%fcg ajtg^fJigtc’® (g^gfg 

gjg) ^tcf | 

2if^gtg ^jgfgg'i >:>"• 
gtlc#t5f)tg=ifjtg) *{ifK gjg^fg 
?g I fgfs^ n*flc«fg ^gf^^g*! 

« w^'Stg »ic«r g^gi >r®g i 

fgg cJigfg «jf#gtfS 

|g. ^*1. sfteg <rjt« i ^gsj caftgi- 
cSt^llffg •f^f^g gegj ygjf. f>f. 

gjg^® i di^ ■sffif'glg 
®icg^ ip® '« g'^'®tg sfcsf cg\g 

fgaiC'lg f<c¥ig«) spgj | «^%5tjg jjtgtgg^: 
^£g«p gi^captsfifg fsi.5ri, n«fk<g 

^zig fenegit I 

gjggicn fgPhfi ca^*i, «fjt«3fgg1, 

fV£51»l«5 gjg^tg 


[ g^, )>K^\ 

n?tc<g fgt^grt c^Z'n^ gjg^tg - 

cw ^cagcgtgj i fgfgl ’ffggtg C'Sf»i 

«itg^cg^ wz^ fgf-fa 

c«it ^®fg gtgi ^g i c?ili5 fgtig •nfeglg 
«PttBg cstc^g c^ffg. gi ^-xg- 

cgfg.) ®ng fg^® «Fgi ?g i «f£gtsrg1§gtcg 
«g|5 •■gt —V fgfg, ■«j[?p <Fgj i^g;'^gfe 
^tg i ^gi§gt«kg fgfg‘$ 
egeg ^N|gg^ c5it«&c.5tc® i 

gt-gi ?:g i dig *fg citggfgtcg ^t^si g=gi ?g i 
wiping fgegigj fg-B?! ^egg ^gg gr^ 
g^cg csi^iS ^tegg ginr «ftg g^cg 
c^f^icg gl^n ^g i wtrgg ^aicwc*! «ftg ^ c>if»i. 
’I^lg gcgifb® ^fgiitci c?fgp*(*ii§ 

(gi^gfg ^g) '-'tk¥ I epf-tP’ fafgig :?tgg^ 
jftgtg'f^; c^Tn. '«igfg “^g C'ipTiijk^i-' 
esf^fS egg g^cg CH«gi ^g i csffufte&tcstwiS 

'iigfg gf^te^ dig^ 'ejg'^t^.^tcg ’Tgg ^Fcg 

'wfgfcg r^cw*f^ ^cgj f>ff%® ^gi n i 
fgfE^g >iig ^cg 

gje^ I fBCSi di| «!f3j>gig e®1«ii 
cajit5iTfe§t'5rt?i eg'gte^ii g-;egc^, i 

^egg 'Si-ff®, 

fg£*-igc*fg ne^p ^®)gf f*(‘&^ 

^£gg ’jk«f£*r •p^gFsf*! =ir#g fg-j^g 
(Active centre) ’»i%'g gpait) ?Fg| e^C® 

•tteg I ^egg ^nt^rtg^itg ■si^r®, 

«iffrjig ^*fg jjtgfgi®; djcng f^gi‘(l^®i 
I <»cgg ^ntffsi-p'fi Jffntgg®; 
di^ Jjfei fg5^e« (Adsorped) 

j^gi ^igs >fg 

^■g *111 c^t:^ ‘f“ft spu jfi^ei!^ '8P8f'® ^£g. 

n 51 cg^ c’lt^tg (Polar), ^(g 

^*1g r*i^g% f cgFi;^ ip*ti gf«’ cg'il c^gt'^iTg 

5cg, '®1 «[tgfg dig Jjf^g ^jgig (Functional 







group) I 3f*f1 3T^C®Sr 

nlc^ I 

(Non-polar) Jilt'S?' ^5 ^ 1 , ?fc^i 


ftfEgSf^sl-J J|3? 3R!|I 

’f!C«ff*IC^t% ^£9 >r»J^fW 

>l5(r9t:( 9>ai ! 


t'HOHt 



i*<«v fbaS 

'5ijti&^i^<a^“i=f caflsfiUfet’Jtf^fa »Tt5tl9T c^t^il c’^5i<?\ 
[O, ^31^19 (M', (K), f9»9F fif»lT9l|i& 

tT) >99^ ¥T^f5 '«rjtP]C®'9 IF) capt*iitcfetsjtij i 


^9 £9^ I •l'^t^C9, 

C9-I (;'1t3Tt9, ^9 i 9‘£fi 'iS 

’TfvS^si'Sl C9-( *99^ ^tl£§Hf^C^9 £9-r 

4^C5 '9tC9' I 

f'S'HlS 41(^91 

ci>t*}itc^w(f9‘9 >999 ^*tr9^®'' r® 

«iTt®^5¥9«t1i< £3ft»I]t£fet'5|fr9'l( 

’ft9t9‘l®tC9 ’T®! J '®llt®,^9’t“t'H Ci^t^JlC^)- 


'5l)i®^^9n-lH C3?tVJt£^t 511^^9 '5{5t<ji*r, 

'St99 ^^9 '^3^l£?9 

vfli^fg ‘a[-:ntsit9'59<9 s ><[(£«? I 
^9?lf5^ 9^5 jg<9t£:? U*^9\ -<tiC9. 

99(9 nffKfS ^9^9'«^9»!niif9t£n 

9iC9 I f9£W9r fJiail 9?[*lt^ '^9 « fa|f,91 

989 ^9»l ) #9 S|£9r f^«f9» 

’9t£^ I f9®9£*f9 ®t9'*5ll1?J>ltC9 nf®^9^®t9 



^tw3 nK^T ’5c^, c’^cnfl ?t«s 

^cf ^t51 ’Tfs*!!^ 5r« «irt®,ar?in- st’T *ft:^ i 

-fjf C3pt»fJtc&t'5Itf¥ii c^ipcai ^1 ?r«ii p{%^ 

'i^’ftCi^ 'St? r?’r?^s^f^ ?tt?t?*f«tc? 3T®r; fek?, ^St ^SC?? ( 'ai<K 'it? *Tf^? 

c^ m ?s cnt^it?, ^t? nf^^'St? ^t? ^ ^^l^-at?), ■« ?^Hts( '®c?? 

C?^ I >£fff«, ?1^? 'Sft(9 «1. ^t’fJltiSl ^ffps? fe'f? 

4i^«. 051^ f5c<5 c3Ffi}n- I *fr?i:?-r «fnf?^fss ?t<fw 

C^t'Sltf^? 

fc?l5| I - 



fesg '='^* feai 

^‘ll§-iH C’ipfsiJtcfet^Jtr^P? c«1^1 ?'itfS «ntf^c®? ( f®a[—^) 

C^C«t? ( ftai—o ) C«ft*IJtC^t^TC*l? '»ltc«^t^f&<5 I 


c3Ft*UtC^1‘^lfV—>fll'« Rp ( J&C?? ) '$tc?t*tf<=f ^C?? 
caft*i}tcfei^tl%? '®i?;^*f» c-??*! {;ffc^? ) c^c^ ®t?c^a »l?*l 

fj^^iat? U’Bin m-<i ^c«T »is»t5T ^?®?K *if?r<i-f 

'Stc? ’ttc?'1 3f?f»l3!rc*I9 '»l«ft*l1 ’tftC’f? '??1*T 

41rt £J*!ti1®S '»l;’i'''^JSi ¥?! ?t?» 'St? ’itS'? 'S^fsr 

iS’t? I >i^?T( ?si c?V’r?« *it-it*tt*itf-i capt^mfetmf^ ’f?! 




mattes 3 '»'=« 


I ^ftf' R p c’si^cn? fw 

^tf, ?c?i -^jg «f'at«i?{ I 

c^tcns ’Sffn 3}»otf^ ^^rair«65 

'sistgf *l’^fs« «fc?N 

I fsr?? •?!« <T! 

c3ffisiTt:^t'5rtfj|'? ^c<5 

^5f ?C^, '-S'® 

I 

?ff{g '«!lc^l 

*(?hfsl ■9?|!l«?Jisi C^CSi I 

L^^tJUt^^k-rflfTf—i)^ 

«p«it5i csftHjicfer^rrf^^ '5i§fn»tc^ 5Tn*«ffftf;j5 
^ai 9^ i '«rjt®5a’(f5f ^ii ’itfg-f^ 

capt*i7tci>t'ajiT¥ c-<c^ ■43 

3it^ n?tc«f3 »fc<i3 ?35«1 I -jq^ 

33H3 n«ftc^^3 ^fS 9\^%a I liial .:5t3C3f 

'»l^3%3 liictr^ sicar -SJI^;^ 

‘'ftcf! 39^'j(tsr ^r33 m^f 'Bft’T'® 

'«ft9C^3 ^(.9f J[?r 

«itaci<9 f<)r^i{5 ^9, '»j'*{B nfftc**l 

C'sV® »fC^3 c^'{^ 59 S?1 I 

f9ril5[95?t3l n'ftc^' Nr>tN7.^Sf ’Stta^r 9i?t'3!r¥ 

<4!3^ 

nsftfSf r3fJivi95t3^ *lwtc< 

^tC3f I f<r^W9^1)rt ’1'rt:«f 

f3r=[*I9?7^5) 'Blt9t=I^'^!3 

«It33i »(tC¥ I '5rt!|Jl-ftf^J{9^t3^ 

’iNts'r^ ^*ttc9 ^if3 ®£B «i^-^rar3r-ii 

'SffBs* <iiai f^cur^ §ntc9 

f#9l ^C3 I 

*ic=f Sfal 9t3f, 95lt9'f 

C3f^CS|3 A“ ) BM nsitfs? 

B" I mm C" 


B*' '« C'’-ii3 ifC'fr nr’iifa fC3 ^3'* C" 
caf^ci(3 <itn ■®iltc9f : 

( cafflir^ A' ) 15'' + C/ i'53'l) (C3f«fi» 
A- ) C* + 15* ( ■if^'l ) I 


<il9t9 931 919^, 'il5lf95 

99f99 

>faci. 

9^11—C, D'. E' g 

?f'*’ 

1 

(St^a 

3!9sc:'99 sffs catsfCia 

9'itH; 



9ii“C'® iTta 1 a^cii 

(S3 

^1i9 

C 9 s 1^7 

' 81 I 99 ijs'otca 9*'»'‘sf 


, C'Hl 

■ai}9H 


'«?cn’5Mqj 1 $9 i -fl-Ua 

^1*1 caf'sc^'a ^?»l} fsf£9 

>iC«rCar4C9 

'«it>TC^! r<if»3 

1 ca^ra «fl< I at'i' ) ?ir«F9t9 

fafE^a 5531 99 1 

^£'=-lf c5l 'C'f fNTtc'^l 3J1 sf^'V-SJ 3|5 

J^?tiffa«[^ -fca ?lf3i9t9 ^f®- 

^^Tita aRaa 59 1 

^tca c^tfi?^ () ‘-I'-^t asat sa \ 
fafS^ ’fit «!•'.£?!(<?•?—n»tc<9 
^9!:«it9f£si3 'Srt^r gcaf^^t^’tt'ca faf^a 
f^t«fi9>- ^97 9}9!>ra 9sai 99! ’ifftc^a 
CEfcaj sk-T 'SillPi® ai 

^iTlfhk'Sa ajasfa j|^i- 
®£r«'f£9tnT ( ®c9 ’itafai®: facia faila 
I9tc'ifa «Jrc?f facia facia m aiaats 

^51 59. 9»{1—■^Jitfac'H 'sfTffacsa cEftas 
f^s7?tlf§i5, «iiTif'&5t^® « f^c^icaa c'sfcai 
9 : 8-®tl-Ht^c|[f^at^«a ^t^^^lfari? «ff* I 

fafsi^ I?rc«f9 nfasiH ff<9— 
f!ic^-f¥ ifcaia Jil?rt97 afai® --^ca fafs^ 
«i?tc<a ifant*! ^tcitaf'qsi’afaf^aCPhotoJen- 

sitometry) >5Wc:9f C99 m\ C9C® *ttC3 I 

uiiit^i fafst^ nwr^ U'^n ’sa c^tca^ 





ar^l 'srtc«lt^r*lf^ (Photometry) 

c^t*JTtc^f^rf?ii «tt? 

arc’tjfl TO¥ 

'« 5F15 >T^<J I 5fPt- 


f^wfiT [<^-f 

C^C3 n?tt«f5 'lfa*IT*l *6 
Planet, ^’Tiltf-ptWtCSf, '«is;f^'® 3fC^I? 5F'5 
« flc«i, arc*{j5 ’T^it^^^‘1 

's ♦ffas(t«i f^fc?, cnj5tPnt*i-f*^cR» rBffMi- 

C«rt3! I 




®tw?f «(tC9|j %fl1: 

<2r*ltvf «? I 'Sfft-fsi': ^fsit^f 
c^® nt^fii“i^ c^H f^:, :j' 5, *n5Nj 

’ft€) cat®, *> I 'J: s»8, ^«\j 1 

jra?! ®tJiti{ fa®5ii5?a nfaraic^ 
I 'efti»it5r cmw 

^wat. ajffl, a’JJ). *{itc9ifaal as- 

faa catc«fa a^ta*! « 

^f«ftcaa ^*fta ^sfaesr atai 'sjtflpfasf 
«f3Frv ’Tt'<5i1 area c^ft^sr, ^tc^fa area^^tira 
« ntaa*fta JF»it^c«ia ^«ri 
?c»!« '«if® ^afa®tca a<sn ^aca- 
cfa I 9itc®5???ar, nt^a, c^sita, a*^jr, 
caiffas c^sjijara^, ewt^’, a^i, 
eiitr?^ata, ®t: li^ir fa^f^lcwa 

«fCBN »i^f^fS,>Ta«T « ^af?f a<Jii *fti^cwa 

’^ca ^ffiea i ®ta^|ar « ^ta 

«if®ajf%ate*ra assitlS'S ^ara <ii^l6 


ainea-ai f^^rtea nv 9.aia *fta1 atea i 
ifa'« ajafa ^c^acat’fj i ^9as!5a 
a!?i( «r5ta «fi:at^=! i 

’tw: ^sfstwta 
vn91 «rart"t^: *itai»i^, a>ra, 
cat®, arf^:-^« I 
I 

faaca c*iai f^c»fta-fVtia^crfa ’ilicat^T 
(iiaslS a5i[l Jiw I '« faaaftaa 

faataa ’ttaf ^t=f •c’fcacs?, 'atr*ia 
fVg "icafa ar9\^t®ta cat 

^ca^jS aMfa 5it*iarae*[a 

*iTtf'^i^a C5?W»! I caf^ cfelflg 

a5?ita 5(cai fa^i^ « ®ta aia^ta, 
siTtf^f errata, «fta ®tcna 

sjitfsfar <2J^r® a55fi f^eita *iti^C5ra «t«i 
aiftca ac«i »jca ^a i 
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C'51sit:ii!l 5(i;^ ilci^ f li^WI iSS4 >ltOT« 5(t:n cn 

C5tc^ I ^iC*t 

®8 5lTiR5^f^? C*«IC^ I 

sist'e^ tc?P?l1 (Kaoru Ifceya) (?tf% (Tsutom Seki) ^tcs? 

c^, ^f! 7C5fi .ii^{^ 

'ft’:^f?r Jfrm^>it!:<i m cwi ^c^ii i >rt3?f^ '«ir<r 

C5?ti:^?i c»f^1 \ 

«r<»rc5{ c^ nu^ «sft?f ^^»ir, nc? c»fc^ 

^nn ms c?’*(r^f, '^(tf^ cm^ 

*it^ ^\ t ug^t^ ^m\ I c^m\ 

^'«®I I C^t^ll l^, (Comet) »t=*fi>l 

nu ^Tn^i ^t«ii nf?3}jm 

»T5I^ ^?{jf '£Zf\ nz^, ^twl '« W 

t£in C^TC»^, I 

?itr^ c% 'sitc^ ^^t^tc»r 'm 

uQ^tC^ '« ^Wt=T f%I 1 

^UU C5^c^? I zn iirS'o 

»itc»f c^tc^ R®r pF.f%* 

^T?r ^Jt®( r^®l i"® f% f^. I ^^^1 CT5t ^5 C5^t?!t 1 

C'T^C'® ^'S 5t®T f% I 

§tw ^f^frc^ 

^tCil I ^*[5 ^1 «3f!5?ltff 

f ®ri9f f^^taft t5 

cs^ ^?ii m i< mnii 

f^rc^ I c^tsrut <?i, 



•Itif 






^cn c^W5 m 

C^9T—I 

M'Qt9 ^t'e^l Mit^ fwt^ 5t^t ?[?[t«ft^%^ ^f%^*ti fe 

I C^ 5tJt3! 3l?t«ft^f^^ ^*fC^T «fC5l ^19, ^U\ OTl 

'siitwt^^i, I ^Rfrc® ^?:»r 

51isr aRt’t^ 9^*1 T^Z^ I SJB'O ^tC*t9 

I <s$®t?:^^ c^z^ c®it?,i e f«r^»T^f«i 

^^9 <T59t^ *[5(9 ^t9 salt®! 9t9 I 9<t^-f9'?f9C«l 9C9T 

'Q ’(t'e^l I C^U 9?:»TR 

C9, «ir«-9^* f^C9 I t£]^tC=t ^tC9 C9, 

f^«lt^9l C^=r 9J9C®T5| ? f5|^rc^9 'S^ifU ^t9*l 

C9?ltf^t^9 I iJS'b- mc®[9 ®<>C“r C^t9 fef9 >lt^wf99t9 

5lfl9 «t9'9 f9):’??t9*l I ’?t^9 C5ltC9f9l 

'arr^stCH ^9? f99t^ '8It«(:^9 C^m <2r®T’^ 9fC9, ^U ilt^T 5C9 9t9 

c^jtf^ I c^t®itl^?:9^ '«ic:?c^ ’r««f'^ 5^5^95^ 9t®T 

I ^51 f^Sitlt ^t^rST C9, tii&i 9t21l f»(:9 I 

9135 f9l'lpt9«l 911^111 <^19 9st®! ^\1S 9t9C? 

) I 'e9tft’N^C5(9 9^jT9r^95 f9tf9^t»1^99 'ST^Jt^ ^m^^ 

5Pt'e9T5T, f^’SfR^rtsiCS^ ^#9 ^n|^f9 'Q CTtC95T 

f^f9 9t5^C55l C9, ^W*T ffC9 ^«f9 I 9^9tW9 

^^Z^ ^t9l 1% C*fRc9rW=? I C«t5^tC«f9 9ftC¥ ^C%J 9^^? 

9C^ ^19, ^n OH ^^Z4 ^9WTf9 5J1 I ^59 CaTP? 9^ 

C9, ua^ 9MC# C'^tsr 5«91 9t9 f5[ l f%^ ^9j 9t9 

vf»tc3fii f^wt=? '®it9tc^9 9rtf^C9 cm «rf^9^ f«rc9 ’t'?t ^z^^'n 
^^t’T I ^t9*l, ^59 «l1^ §rc»r9 5111^ C^C?. 9t9 ^»Tt9 ^ICf 

*2tf«-^9r ^fl9tC9 9^1’FC’l ^91 ^cs? I C9Jt*i9l art9 C9. ’Tt^tW 

9« ^<t«. C9 *ft'89l 9^9, 96t?l <^99tl9 C^ftaf 9tC^ r9§%9t»T 9l I 

9W nf^fS® C«ft^9 '«ft9 9tt9 ! ^^%!ttPr9 

3UTm ^^t's 9t?:9^ ‘flsf 9l C9C^|5« ^C9 t#^9. c 999—«it9tc99 

'«Ft9*fix“r i c9 nvrti«f9 cviw csti’fiS’a '5f^«>^ 'aiTfi%-c«ftl?9 
9tC¥ '«it9 95tcf^ c^^af 9C9 \a]:^ 9tc«F *rf«{S« <sff«'9'» 

91 ^1li^9Jtfel9 99?1 99 I « 9C9t9 C9. n9'®a9"Ha 9*« '« «ff^-99l9 siW >1^9^ 

^•1 ^«t9^ 9C9 ^t9 ‘9t'e91 9tC9 f¥^ "tfi I -ff%!9 9t9 ’99191 9^9^91 9t9t99 

9t^$tT«R C9t9t9 *995 -t^ ^ C9S| ^ I 



®?rl m \ c>i^ 5iti& f^cg '5<tc*if?^1« i 

c??r c»f c*ft^ i?tsi1 ^«*(i I 

»ii’ilt?i c»rtsr i *!t<ftfl"l«: ^ni "?^c?p 

(Elliptical) j ^'s ^t^t=5 

(Parabolic) ’l^t m i '2f«ff^‘l 

9itc^ «*« c«(j^ ^1 ^tc?»t« a% I ^t^csi cn. 

ijm^ ’tf^3psii-’(’*r i ^^^^^ c^y 

^siC^lg '®ltC^ l “tlC^ ^t6|^ 

"^tsitc^fiB ^TTtc«f ■silc>f I C5ir^ 5tsrts 

C5tC<f <(H1 1 

^^K] ^tsftfl ^SIC=^^ I m 

I >jsi» mw 5(« -iwcwi^ 'S(t5{U*f? c^tc^r ^^^\ f*fc5r^^ i 

viic^ CW^ ’ttc^t i5s\r^ I ?>« 5Tt»l C’JfC^ »lt«T 

CT1& CW^l I 

^U aft^?{ <5fc^^ «rt^^C*i 

aic'sj'fl '^'*11 ^rz;9iTb'5^i c-f’? mv \\! m ^tuf»iT?i 

«r<«|5l i ^^t•^^t?^ 4iwf^*l «i|^ ’1*?5 »TtC^ 

t >^-84) a!tC®T SJSIC^^C^' f^^r^'S ^51^*51^ C«f'*(l ^1% I m 

^**f c*i^ 'sir'5tc«f?i cb\z^ *i?ii ^r'5 1 ’i?! c^t«iT?i 

^tto C^C^, C^ eftCiTl '>br(t ■« »ftc»l TO 'ilt 

'sif^3fiS| '215'9 I ’^ts ’Til 

^■'^W'® 'SIT?! Ctf^T I 

•ft»l ^T^1C*t?( I 'Sl^t^l ^t^T*( '<1^ ^T?l 

«fi!l f^lt?l ^itfFC^IT C5tC^ I 'Stt^ cm ^ZV, 

^tkw, w»! 51C5! ^zm, '« '5!^»!Ttin?! r^zm 

’tt5T, «IT? I 

^tC®T ^s!C’P'^C?F C^af ^C?( f^SSt^ST i?tl%t5 

'«E>T^ s^^iT ai^'R '»!t?l'0 'ailit'® 

^^t?! f 





fffJT c^u 'ic’Jf c^®tr® cw^l ^1'?, c»i^l »!t*it^*i 

(.\ 53j5 iflfec?! 

«!tff^ ^5ft^ ^c? I ^ 

5|C^ m «t«l^’a <11^^131 ^jf^3F5l 

^«lT^l’?,'5ltW 1 ^ 5l5tf^’?l§[ C*I, '®‘’ C^tl& f®l«1- 

f^?ii5T ^n « c*?^ »ic5p 

>f5J^ ^5f-!2r^J^ '«lf^^^ cnc?ICf ; 

ci5^ ^sUif? »f^c^ c^tJ^ ’{li^ f^. 

1^.1^ «(t?l fi? I C<«{C?P ’^'St 3}^ <2ft^f&- 

5ivc% %it ■« c^l I 

t-v 

'silw <1^^ c^% 

I <£f<?{CSf Slt^t^ H^\ 9\l^ i5SvMr f5C>1^^ 3{t^^ fff^®l 'Sltf^^t^J I 

4 ^ ^•I'^ftC’R^ '®t^^ <i)^ 

c^C’^ c^zm-\ '5i^t^" ?c?i ^t3il 

=?t^3I ^tS^^Cil I '®^‘4tsi*ti3 ®5S(JW1 ®1Iti&CS«t^ 

fgf5:s ^tf C*l 

iiit^ c^ 5[?, ^^?Ts ’itkism 

Ciat^>! Wt*1^ ^tCf I 

'^T?J C«!lt cm I nc^ 

^r»i 'Q -n^i ^1^1^ ^t3i 

cmy «it*ic»ti^ f«*ri I ^^<{n 'siar-'sr^ ^fi^pi 

5^811 5?i, i f^‘«f 

^'®H ^C«!S( »1 I 

«i?1 5151^ c^li Ta^??r <ii^ sil^ <?il i ^®3i1? 

irfn»*i c^t f^c*f^ c«t«^nr? f%f^ ^t®rtt^if i 

m\^ ^ '^^K^] <2ti5t^^iai f^fir cn^t53^t^ 

^t1^*«(?l1 <2ff%itW3l v\%U «?Cir fifi? '»ltMWi3[ Wti|t* 



C9!=? I «rc^T^j^ 5t®rt?? <3t?l^tiT 

f^f^ c^m «lsf5C5T ( 

ilt iii?j «it?i cst*^ ^C?I i5>4:i. >itw?r 

f®C»I^iJ ^t€Ul I ^itWl- 

C^ir®T '5|^$ 

C?? lii^' C3Ji'®1 sfflt^ 

^tw c^, "sil? I fsf^ C5I1&I ^«(1 

I ^^11 ’^^s'l I ^t?i 

cjflt ^\ ;}t5il^ f^c5 ?iti{ c^-sj# i 

vilif ^C9J -il^ “1^ ^t^'3 ‘^«^1?l i f^sf 

^^5R 3jt^f^?i c£i^.5i ?;<^ I 's^tsa^w 

'6 >!1*FW^ '®?tt%“fc*n f^fs? iitf^ -$t5fC« =5<?‘ I 

^SCSI'S f^^tsftcvjg 1 

m c’tnitft^ ^f$®Ti f«i«1 

wc^ '6!iif«fffei^ c«T^? I 

f^?[=fU«r?! ^it’itc^ f^r^st iTc«?i ^ - hhw ^ 

I f^^f^ittCSjil *1^**?! =^c?[ ^T«S!, 

^t*f, c>\t ^u c^u 

fn I 'Si^ nc?5 f^^t^C»f<I «(t1^'l C6^t 'Q 

iS.4® xm^ «itr>f^1 'Q ^1l5lf?l?Pt?l 

Rf^l« ^^91 CW 1 (Stl^T^f^ ^n] 

afc^ -ii^? R®5t^cw?r '« ? c^t ^n^ «it£«it&iJi 

1 fH «ftff%^- 

f%i ^tiai I is,m, n5i£^ 

fk^ 5^5{—# 

m, # «it5i£»i c«f^i ^^31 c^»r f} m c^cw i 

’ftstt ^i:®^ ^ ’rs£^i. 

C^1 f% «lf<^t^*f ^"£^1 \ 5^^ 11*1^11? 



«(t%^ c*ic?if|9T, «n:»T « 

mi >i>itiT ?^'$t^ *tt?i:«i i '?s^^<Br®!^t^ir srt, 

c%>c^t^¥ 'sit?f^?i fin «i!»?r^sr— 

fB^ ^^ig fk^ m ; c«f’«n c^vsi 

*ii^’s %t^ ^<(v3 I 2jt«rt^ ^wt?r 

^i:5?i f«fc^ sftg i 

f^fBu ^ '« *ftfir?i^ ^sr-ej^TSff^fifl c^ ^it^ ^1 <ai% 

m I r^%^\ «i^»r '®twt9, 

c«rc^ ^cii c^m i c^tl& c^tl^ 

m ^?r5^ -n^sf ® (mi% \ 

c«}^^ ^tni, '<3 ^' 06 ^ «{t%<i c*r^, 

»it*(t^*i w?[l c?c^f%, ^tcf 

^t^i «it? c»rfsf^ 'ii^t f^f^i’? 

I C5fC5^ ^l-fwc!is?i <s|^^ nN-itl^ ^t'sl ^gr«f9i'< 

»it<(t?i«j ^tc^ii 5r^ -, <ii^f^?f '«irc«? sitsnf’i'®, 

mz^ 5:?! jRjt>iR »fllc«^ c^z^ c^fiiac? i ^£1^^ 

C*l’I 'Sftr^ ^tC^ ^153p«f51 1 ^C<(T'Q «(f*5^ f«f^^ 

»5'*fi c^c5—^«igt?r «itc^ c^^^^ c^f^i m 

lute's, £k Mk -s ^t^-«f«(t^ '5fCJ?^^1 I £k 

’itc?}^ '-ftw ^i^z^i i sic^, capfCJil- 

M\^ ’Itcs^ 5?^ *{t^ 5rrf^r»f« 3?t^^ ^z^ ^*15^1 «ft%?r 
asisjf^^^'w?! *{im £^it ‘^‘Ttsr cnc?i:t 5it??t^?i i 

'®lCTr?i mizm z^m ^r®t^ <3i^^ mz^ ^tc?, f^i’sft»i c^i’^in 
^z'^ \ ^zff^ 5^t>itfl3i c^t i 

fH®1t^H^^ C^Z^ m C5U'<( ’IC^ I 

»rc9f, c^^^^ cw<rt 
c’^^aj I ®t^t?i ^z^ siksf?! j^t5tc^? 

f^*i:«»ta( m ; 'sq<t< 51C*{T «(T*t5f »lt3rtC^I 5ft^ 



IB'S 


'8rf%r^^ cw c^ci? ’ttt3, ^t??tif Id fwc5 m^t>T 

C^C?F '5|f%C^;^ i5f^[«t vDCW^ t£i^|8 '5i=5f^«rt ??( ^11 '^^?lt' 

®t^r?i Id r^c’?3 

«/|?F Si-®;;? ^?IC;5 I 

c*!'<ffc!T ■sifc't'l (:<jfc*r «ft'C¥ f^, R^C'i c^C'^ '^'^t iiRc^ 

C^ZW I '®t^ 'Sj'fft:?^ '^tC'E 'i}| 

fmh (;»r*f 


f^1 ?fTf^^ 

iHi8 ^tc®T ^tf^\^tc5r?f ?!5Tt^^-f^5ffflt ^1^>i lf%{:w^ 

c«r5t^ti:^^ 'siw^^r I’itiftsT i 

c^t^ C5tl «itf lfi.>T i c^i^c^iTcsf? 

»!W 'Sfitf^irB? ’ft?! 

•ft'OHl ^f?5ft«l ^r,^ i;fl57 "Sf^ts 5f9, 

I 'srf^itRii 5:^{f52i '-^51 .%w.^ii 

^1 ??i, c^u cw 

<1tCi|S!, ^t5C81 i 0,0 0 0 iS^itil Si-Stff C^T'e^gl ?C? i 

m ^t?r«i ^c»rt, cf\ wi?pi'®iw 

^Cll Idf^^T I '€C!{»if^ 'Sltf^'|!t?:?^ 

^Wta <1C? ^U 'all ^»ltl9l ?t51^« 

C^NWtsi I ^-'»ll ® 

mlitdn ^1? f^r»t® '5i*{'-^?i»i vitfK c^c®i», ^t?ii 

%»I=T cm^z^^ ( =ltC5l« ) I 

^6^, >ft*fl ^1 «£rt^if5^ f^f%a 

m r^iK*\ ’Tj’^^’5 m '»?t»!c« I ti^t 



«itw'« 


Wt^) ^twK ^sf’a ^ 

(PI I h®stf^^ c»T^cTO?( 

«i5Ft?r ?t»it?(f^¥ *r1^ cbIi ^t?iflc^5?, 

f^% Sltp^r I '«lt8re C>r«][ni:^U'5^ 

»it^«(tc5f I 

ibr^Ji> j^tc^ «rtC5ifir^t?i 
^safl I 

c»i^:5it«f m ^cwt?i '®(’?t*tc^ 

35:??rl c>i^c®Tt^ ?ftl^^ I <2im c»!^wt^ 

^if^irsii 'Sijtcjj!^^ ^rf^rc^?! c>f22C5itcw^ '^il&cia c»f^c»it«T 

I '5ITlf%C^^ «(Jlf%C^tC5^ 

c*i^ ^Ntc=)1 ?c^11 ^4^k^ -sfitf^rc^^ 

^t=i I f5?p%, f^^l. cspsr. 

afWrr^f? ^t5, c<i^, sit? 

«f^f% hk% I ?tt|l:^?i'e 3^r^t9F 

ap|& ^1 w.^\ C^Z^ ^5ft?i \ apl^ vfZW'^ 

?>!t55l-f%®T%1 ^^rff=( ’fc?l’^®(1 -^ZHZ^H mK ^tf^'® ^1M- 

f^l?rt*(^ ?ftl|iF '®rjtf^C&&-C«ftf^«C5l^ (Cellulose Acetate-Propionate, 

CAP C»f^5irw '5ijtt%c^-f^^l&jil& (Cellulose Acetate- 

Butyrate, CAB ^®!1 ??r) I CAP ?110«F <2t^^ C>!^5!l^aF?l 

'8iiti>d^5^ «iji|5f® '« r*i«ti:«t?i f^%gi ^l^cg CAB 

r^fm\ I CAP « CAB ?ft@f^'iTcg TS 

t5 cg?i5i «iw® 1 

c»igc®!tw C«rtf*f'eC5T^ »5T?r«r^ c^t^i 

^ 111 : 35 , 'ilt^ C^llfH'fepl^ f<f^^t5 ^e.’fll I ^Wlt 

^^9tu <8igitgr 'src^i'SFi 5pcg5^l& ‘iit c5fT^C5iTw-;«rtf^«WJ^^ 

\ liil^ m «fc’stc-n ^t?^5r ^ 11 . 

m'^y ?rt@c^ 5Jt5 'e oiir c^t^i 

»i^i5tif ^!gi uitf 5pi^ 



18 « 


^\ I c^f^'e f^a?gr«i «fff^ 

^?r I 

iSi'©(t Jftc®! ^UH '®ltS 

I -sr^^csj '^f*r»!^?c<F c^ftfsufsi 

5TC5P c5it®i-c>j^':2?itw ?Piiil ??j c^t^l- 

C3^^5TT?:^?f ^csr ^<!(t^3^ >it®i^^i:^a[ PiPijs^ii ^?r i 

fsi<!(t|3^ ^?it ??i I ^1 fto «i*ri«, 

C3f5i '5 it?>}if 1^ ^t^tc^i n^ftz^ tsu" 

?f1^^ I 

c^t^l 5!?:^ f>if«{^ 

<i5^f^ ^J^ C*i>f i >lt5lJlI '^W fsr^f*! C^Z^ '51CW- 

eT5it]5tc?^l c»!rlj:^t5? ^rr*K«fk^' ^?ji 

r^c?( 5i’« ^it?:^ir*^?t5f ^1 c>itr®5ts( >Tt5iw&« 

»ft9ir?p^f^^ ^jlfirc®?f f^«ic«i c^psfi t i£\^ '®tc^ c^^c^itsf 

^1? ^<l ’Tt?:'?^ 5{!(f fKC?! f^r?i %g <^f^c»tlf?,-5 '<s 

I ^'^im f2r*it^^^?i ^um ’'isii Ttfc’s fAz^ ^jteut^f ’t*Tt<t^ f^>!i?i»T 

C“lt=^«l ^Z^ 3*^?? ec^ I ffFli^^t^Sft?, ^W5?, C^U >1t??tJ:’EEI 

^ 1:5 G>lC«lt?:^ps? I 





nm m c^i, ^srtc^it^ ?f%r 

c?’«fr?r 5c®T I »f?5r mw ^sitsitcw^ ^v=s 

<ttni I ^c^r «itc»i1 t 

^1 'ffk ^tf5cai «ii#i f{4 ^1 4 i(?i:*t^ c^isrt^ 

’silwi 'e*fti:? ?ii 'si^TB c^^l 

«ft^ C<*fC5^ C*fTs?1 ■, c^tsi 

‘^^^3 51^ C»T 'siRe?F*1 C^Z^ <1tr^ S11 I 

f®?f^3i 'Sftf^f^ ^U 

»rt^fc^ 'sftCTt^ c^U ^3t?[ 5t?(ntr*r ^f?(:3 i c^it^i 

"Bitrsil-c^^ ^‘^z^ 3s?itRl i «iigj 

SCSI'S 31 '«(tc»lt35f3®t3 <5^ ^ii^sT fef% I 

3335 ^ *tft?:<3 I^l¥<ftc3 ^1z^\ ^1^511 5T35!<1C«3 ^'5J«| 5^1 ^ZH ^ 

fwcf «r3lf5^ mi ^^3 ^^13 <2^1^ «itC9ltf%^ I 

’3^5rt3 ^*13^ f«f% ^C3 ^t^3t3 ^31 mi 'Si =lt5?1 331*13 

3*31 ^3 I 

«i|^ m 31 3't^3t3 ^-33?:33 I tfl3s 3^:5|3 5ll3 3.13T1 C3^1:^?:3% (Coherent) l 
t£l^ 33r*l3 '?S33t31 ^1r«1t^ 3^5? ^^13 sit. »ilC?3 '«tf^f3^'e (Image) 

C«f33 331 I 'sit3 *^13^ 32^*13 ^i^ ^^^1 51!3-C3lC5ai% (Non-cohercnt), 

'il3l ^3? ''ItCJ^I C«f33 35C3 I 

>ft3t33'®". 3Stl? >^53" ?fft^3' f*jC3l W ^^f3 ^3l 53 I 3»tC^f3 '8^ 
«1^C33 CK3 '51C33J C3^ >1?P 33l 5J^31 <2lT3 ^3^ 

5t«ft3 'Sl:9t3 '5J331 ^?C*f3 3'® C3t^1 5C3 3tC3^ I <ili:33 39I1 53 

« fsi^l ) I 3^13^*! 3rti:5a C3sti:5^3% 

33i33 3l^3t3 ^^f3 53 I ?f1®C3f3 C3t^ 53 31:91 ^1 f»r3 

'srtr.91t5 C<2r33 ^31 53 I '®1J33f«f^ ^%Z^ <^13551^3^ «55 3^:3 «il3^f^ 

’Slt35t3 CW«31 53 —3t?:«F 3®T1 53 3't^3t3 I 

^^3t3 '«ltaf3t5T 31511 3J3^^ 5C5^ I i£1^3 t3 C3% 

3|35t3 C?'3t 313 3131 331*13 ( C333 C3tN ^3^ 35f^^k'33 ) ®t3t»T 3ltC«ltf%^ 









i^csr I c^t& ®=ijt»*t 

c^l^tc^l ^tfs^ >lt5tc^lf ®tTltC9I C^iS*l 

^C6gf I lil^t^l 'St^titil ^tCSr «{f® ^3? '«}“»! 

'sitc®itf^’3 ?f^l if?i^tfl, 'sifv? r<(:»f^ «?C« 

®iNtwi i5>i I r&f%5,>rt^ <<\^i Ts-if^ ’ca csi^tstf^i:^ ^fi» 

«i>*i ^t?-^'e nt^ ?.?i f-i! 'Mt «ic«if '5iti:sifii5?j^ 

®it® ?c^i(:^', «Tt^i'6 ^xsj I c*fc**i 

■^fft^ittS fRa 


'2i’!i’. i I cfi^ 1^ ^~<s srMii'-N® btJ^ I 

ltRr»iJ(R 'StC^WlKJIV 
"^f^^p1^1-i8 

i I «tT% « cm 'str'f^i 'sitf^R, 

'<3 ^t'sr^j "s??! ^v^n 

I ^®ii c|>! viif?itR% I sftHi 

c^, ui^fir m\ cr-c???* 

I c?c3??i c^ 

6»IC5, W C’^t3S ’*ftC*|f I ^CWi3 '5{'Stl 

I 

r^f^a «ita si'SRsI^ c§r 

'®TC*fa f^l I “* 31 ^- 

fisitw ^t^ii, *f^i, '^n^rtf^ief, cji^ 



18b 


^«( 51CHT uQ^i& ^if^^it*! ^t^ii '®itc^ ^tm 

«F1!»1 ^(1 <stt^]fi?^ ?fra i c»itr^['® 

« f5C5(f:3ftriJ( l^h «rwt^5t \ f^<lt^-f^?iftt 

( 5^51 5?3? *f% «}T^?51 

I f^f%a m^i ^t’lr'e I ^t*it?i 

’ttST^C^ ?11?I, 1 CWt^il 5i:^J 

util I 'Sitn^m C9ltC¥?l «11^ « f5^f^<Sjjl3l 

«rt?lt«?5^ I ^fk^^ 91 31^!C99 ^19-6 C9^ v\-\rM I 

^t^T9 W^t« «(T%cwi:59 >^19 99 «i^5jiajtig I Irtc^' 'e 

5TC'S *1981 C9^ 'lf95ltC‘l 91C9S I »rat9 ’tk^l 

«i5it*i cn^ ! 

C«fC59 9WJ ’Ep5^^9T9 I ^tt9 

4{^t9 dlilBftt.3{ jq| 999?t^ ^1:9 I ^1^1 C^t5, c?^5 

9\^\V[ lilt 9999t5“‘>P9'®1 9t9 I m =?PC9 #551^ 5t? 

tC’S ntt9 =11 I ^It^rlfilC^^ «r®tC9 ^SJCSI^ 951^9 9^119 C^’^l 919 I 
?IC^9 C911^« ^f995l (:^r99 ^1919 9^ C9St9l'%'e 9C9| 

«t5*l 9^C9 I C^T9t“^rsifi5f^ f^^tf9=r f9-i^ CffC59 ^1^9199 ^C9 I 

91)19^919 CW 


f^f^sr 


9tw f99SfC9 C^lOT ^19^19 
>5>4i'S 9tC9 1^®stt99 f«9|5 ftsiCK 999C9^ 
it5Hf9 Piwt^lc^ C9tf9si CW'eil 

5W51 C«9«?-f^»tt9 C'f'e?1 ^C?C5 f%9®if9C9f 
C^V^^tC^, «9l9=fT9®tC9 ^-5f9C^ C^\9'3tr< 
49^ 99K‘f9Wtr9 (il5a>9C9f I 

C»9af-f9Bl1C9 C9 r®9af9 f9Wt^ C^W* 
«T19 C9tC99 CnC9C59 ?C99— 

5Ttf9C5tf99l «l^P ct^C9t«lf^9 

^9Jt95 9JtfnC®*ra'9s, •«9lfi^^E99 ^tE9% 
®tt HSt9C9*5 5l9^C-l ^As *IJt9tg- 


®(tp ct9>Hl9f99 «{«(Jt*15 9l»l®t*9 

‘affliil I af-i{^t« Srt‘4l9 

^A^ '«1«fJt*l^ ^r«ll1 Sr-il^C35 tfel^9 I 
f®9afC9t JiAA 9tf<89 ^'g*9tc|9 9Nf95 I 
C9 5fC99*lt?r C5l1C99 

rji?'4s 9t9E5 ^*1 5l*5~^tt9tC99 

'«ftff® <49^ «tf®f99 9lf® 

»lVdFt® ^tf99t9 I 9Jt^(Sflaitfta? 9!5l® 
'^tC99 9^9991 ^5i8 9^9 t?9 f»f«C5 I 

®t^«t9 9l9t9*l C5t9 ^C*t9*1 9Jt^- 
jSfflUlE^f 99C«r =¥1:9 1 ^tE¥9 



*t 8 ;i 


fof^ ^CS '«lf'!f<if 

€?l^f><S] =5^&-«tC^ ?tc? I 5^''*'»i'i£i| 

C^ ^pS 'qsr?lf« ♦ff<|J',r«f 4 ^(I^', 
■«1 ^fC?S[ ^(^VftJf Jl'S-1 ^Cil ill I 

^W5f '6i¥ 

'^rt'S c^^{:ii1-?i%if ^rnrl’f^ 3jf# ^it>ii 
'Bj>[c?ii Tsi^tniF 

I i -i**i- 

T5:*l-fi| ) iJ-S^Itvf nc® c^\f\^ « -ita 
^tai ’5fX3#tR 

’fn^ni ’t£^?{‘it^i ’flfftr!) 

“^nf? C»r«9l ?£^I£5 i -stCVTiii 

^Tm ■'61 Iff*^ 

<4^15 7j ^■'iM'if, 

c^m ?rN ! 

c=itn?i c^cKi^ii 

*itf^^ sitca I 

51*1^ =1^3 

’i'l 

'5ftf<’fiC35 ®rt'« '61*lJt'l^ 

f«i( E't'='i^ 4'il3t'^J, 

fatt® cjptf^isf^ 

C^*f C^C'^' bSTtf^^tCH 

^tan I ’i*!^ >k 


(.'(4)1, f^t'^13’ ‘53^ h1aT*il4 

’f^-( I wiltC^ltC^t ^^-4)3 3i^ »l?l-^t-!- 
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